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SEQUENCE LISTING 



(I) GENERAL INFORMATION: 



APFLI CANT : COHEN , 



CHARLES M. 



XE CK INVENTION: TREATMENT OF MAMMALIAN MYOCARDIUM WITH 
MCRPHOGENICALLY- TREATED MYOGENIC PRECURSOR CELLS 



(iii) NUM3ER OF SEQUENCES: 31 

(iv) CORRESPONDENCE AODRESS : 

(A) ADDRESSEE: TESTA, HURWITZ & THIBEAULT LLP 
(Pi) STREET: 12S HIGH STREET 

(C) :iTY: BOSTON 
(C; STATE: MA 

( E ) COUNTRY ; USA 

(F) DIP: 02 110 

(vi COMPUTER READABLE FORM: 

(A) MFDIUM TYFE: Flopcy disk 

(3) COMPUTER: IBM PC compatible 

;C) OF ERATING SYSTEM : PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(3) FILING DATE: 
{ C ) CLAS S I F I CAT I ON : 

viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME : TWOMEY , MICHAEL J 

IE) REGISTRATION NUMBER: v 3 8,34 9 

(C) REFERENCE /DOCKET NUM33^ : CRP-123 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 617/243-7000 
<B) TELEFAX: 617/248-7100 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 97 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



( ix) FEATURE : 



(A) NAME/KEY: Protein 

(B) LOCATION: 1 . . 97 

(D) OTHER INFORMATION: /label- Generic -Seq- 7 

/note= "wherein each Xaa is independently selected 
from a group of one or more specified amino acids 
as defined in the specification." 



(xi ) 



SEQUENCE DESCRIPTICN: SEQ ID NO : 1 
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Leu Xaa Xaa Xaa Phe Xaa Xaa Xaa Gly Trp Xaa Xaa Xaa Xaa Xaa Xaa 
Pro Xaa Xaa Xaa Xaa Ala Xaa Tyr Cys Xaa Gly Xaa Cys Xaa Xaa Pro 



25 



3 ; 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn His Ala Xaa Xaa Xaa Xaa Xaa 



4C 



4 5 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cvs Cvs Xaa Pro 

5 5 f 0 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
b - 70 75 eo 

Val Xaa Leu Xaa Xaa Xaa Xaa Xaa Met Xaa Val Xaa Xaa Cvs Xaa r v <z 

- ^ C J D 

Xaa 

(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 102 amino acids 

(B) TYPE : amino acid 

(C; STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/KEY: Protein 

(B) LOCATION: 1 . . 102 

(D) OTHER INFORMATION: /labels Gener i c ~ Seq - 8 

/note- "wherin each Xaa is independently selected 
from a group of one or more specified amino acids 
as defined in the specification." 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO ; 2 : 

Cys Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa Phe Xaa Xaa Xaa Gly Tro Xaa 
5 10 15' 

Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa Ala Xaa Tyr Cys Xaa Gly 
20 25 30 

Xaa Cys Xaa Xaa Pro Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn H^s Ala 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
50 55 6 o 

Xaa Cys Cys Xaa Pro Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa 

65 70 75 eo 

Xaa Xaa Xaa Xaa Xaa Val Xaa Leu Xaa Xaa Xaa Xaa Xaa Met Xaa Val 

85 9(! 9 5 

Xaa Xaa Cys Xaa Cys Xaa 
100 
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(2) INFORMATION FOR SEQ IE- NO : 3 : 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 102 amino acids 
(E) TYPE: amino acid 
(O) TOPOLOGY: linear 

(ii ) MOLECULE TYPE: prctein 

( ix) FEATURE : 

(A) NAME/KEY: Protein 
(E) LOCATION: 1 . .102 

(D) OTHER INFORMATION : /label = OPX 

/note- "WHEREIN EACH XAA IS INDEPENDENTLY SEL^T'D 
FROM A GROUP OF -ONE OR MORE SPECIFIED AMINO ACUDS 
AS DEFINED IN THE SPECIFICATION" 

ixi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

Cys Xaa Xaa His Glu Leu Tyr Val Xaa Phe Xaa Asd Leu Giy Tm Xaa 

Asp Trp Xaa lie Ala Pro Xaa Gly Tyr Xaa Ala Tyr Tyr Cys Glu Gly 
20 2 5 3 0 

Glu Cys Xaa Phe Pro Leu Xaa Ser Xaa Met Asn Ala Thr Asn Hi^ A^ a 
35 40 45 

lie Xaa Gin Xaa Leu Val His Xaa Xaa Xaa Pro Xaa Xaa Val Pr~ i 
50 55 60 

Xaa Cys Cys Ala Pro Thr Xaa Leu Xaa Ala Xaa Ser Val Leu Tyr Xaa 
65 70 75 ' 80 

Asp Xaa Ser Xaa Asn Val Xaa Leu Xaa Lys Xaa Arg Asn Met Va" 1 Val 

Xaa Ala Cys Gly Cys His 
100 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 13 9 amino acids 

(B) TYPE: amino acid 

CO STRAND EDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 
(F) TISSUE TYPE: HIPPOCAMPUS 

(ix) FEATURE: 

(A) NAME /KEY : Protein 

(B) LOCATION: 1 . .139 
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(D) OTHER INFORMATION: /label- hOPl -MATURE 
ixi) SEQUENCE DESCRIPTION.- SEQ ID NO : 4 : 

Ser Thr Giy Ser Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 



10 



15 



Asn Gin Giu Ala Leu Arg Met Ala Asn Val Ala Glu Asn S^r Ser Se- 

zO 2 c 30 

Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val S-r z> he Arq 

J " 4 0 45 

Asp ^ u Tr P Gln Asp Trp He He Ala Pro Glu Gly Tyr Ala A] 
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;Y r Tyr Cys Glu G1 V Glu C YS Ala Phe Pro Leu Asn Ser Tvr Met Asn 
°" 70 * 50 

Ala Thr Asn His Ala He Val Gin Thr Leu Val His Phe lie Asn Pro 
8 5 9 0 95 

Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala He 
100 105 no 

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val He ^eu Lys Ly^ -ry- 
1 — 120 125 

Arg Asn Met Val Val Arg Ala Cys Glv Cvs His 
130 135 ' J 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i! SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 9 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: MURIDAE 
(F) TISSUE TYPE: EMBRYO 

(ix) FEATURE: 

(A) NAME /KEY : Protein 

(B) LOCATION : 1 . . 13 5 

(D) OTHER INFORMATION: /label= MOP 1 -MATURE 
<xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

Ser Thr Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 
1 5 10 15 

Asn Gin 31u Ala Leu Arg Met Ala Ser Val Ala Glu Asn Ser S^r Ser 

20 25 30 

Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg 
35 40 45 
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Asp Leu Gly Trp Gin Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala 
b 0 55 
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Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser -yr M^- A^n 

Ala Thr Asn His Ala He Val Gin Thr Leu Val His Phe r e Asp Pro 

85 90 c 35 * 

Asp Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala II- 
10C 1C 5 lio 

Ser Val leu Tyr Phe Asp Asp Ser Ser Asn Val He Leu Lvs Lvs — 
112 120 125 ' ' ^ 

Arc, Asn M*t Val Val Arg Ala Cys Gly Cys His 
130 135 

INFORMATICS FOR SEQ ID NO: 6: 

(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 133 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : sinale 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: HOMO SAPIENS 
CF) TISSUE TYPE: HIPPOCAMPUS 

(ix) FEATURE: 

(A) NAME / KEY : Protein 

(B) LOCATION: 1 . . 13 9 

(D) OTHER INFORMATION: /label* HOP2 -MATURE 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Ala Val Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu 
5 10 15 

Pro Gin Ala Asn Arg Leu Pro Gly He Phe Asp Asp Val His Glv Se- 
20 25 30 

His Gly Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin 
35 40 45 

Asp Leu Gly Trp Leu Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala 
5 0 55 ^ ^ 



60 



Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn 
65 70 75 80 

Ala Thr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lvs Pro 
85 90 9 ^ 

Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 no 

Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 

115 120 125 
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Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
13c 135 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: MURIDAE 
(F) TISSUE TYPE: EMBRYO 

(ix) FEATURE: 

( A ) NAME /KEY: Protein 
(?) LOCATION; 1 . .13 9 

(D) OTHER INFORMATION: /label= MO? 2 -MATURE 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Ala Ala Arg Pro Leu Lys Arg Arg Gin Pro Lys Lys Thr Asn Glu Leu 
5 10 15 

Pro His Pro Asn Lys Leu Pro Gly lie Phe Asd Asp Gly His Gly Ser 
20 25 3o 

Arg Gly Arg Glu Val Cys Arg Arg His Glu Leu Tyr Vai Se- Ph« A-a 
35 40 45 

Asp Leu Gly Trp Leu Asp Trp Val He Ala Pro Gin Gly Tyr Ser Ala 
50 55 60 

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asp Ser Cys Met Asn 
65 70 75 80 

Ala Thr Asn His Ala He Leu Gin Ser Leu Val His Leu Met Lys Pro 

85 90 95 

Asp Val Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 no 

Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His 
115 120 125 

Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
130 135 

(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 amino acids 
{ B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: bcvinae 

{ ix) FEATURE : 

(A) NAME/KEY: Protein 
(3) LOCATION : I . . 101 

(D) OTHER INFORMATION: /label = CBMP-2A-FX 
(xi ) SEQUENCE EE3CRIPTION: SEC ID NO : 8 : 

Cys Lys Arg His Pro Leu Tyr Val Asp Phe Ser Asp Vai Glv Trp Asn 
1 5 10 ib' 

Asp Tip He Vai Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly 
z0 «- 3 0 

Glu Cys Pi :) Phe Pro Leu Ala Asd His Leu Asn Ser Hr A<=n His Ala 
35 40 45 

He Val Gin Thr Leu Val Asn Ser Val Asn Ser Pvs He l-<= Ala 

:ys Cys Val ?io Thr Glu Leu Ser Ala lie Ser Met Leu Tyr l- u Asv 
" 70 7 5 * ec 

Glu Asn Glu Lys Val Val Leu Lys Asn H'r Gin Asd Va^ -'a" 1 r 'i" 

65 * ? c * " * ^ 

Gly Cys Gly Cys Arg 
100 

(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 101 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS : sinale 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: HOMO SAPIENS 
(F) TISSUE TYPE: hippocampus 

(ix) FEATURE: 

(A) NAME/KEY : Protein 

(B) LOCATION: 1 . . 101 

(D) OTHER INFORMATION: /label= CBMP-2B-FX 
(xi) SEQUENCE DESCRIPTION: SE2 ID NO : 9 : 

Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Hp Asn 

Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr Cys Hs Glv 
20 25 30 

Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala 
3 5 4 0 45 
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Gln Thr Leu Va l Asn Ser Val Asn Ser Set lie Pro L-s Ala 

-<■•> 5 5 6C . ' 

Cys Cys Val Pro Thr Glu Leu Ser Ala lie Ser Met; Lei: Tvr L-u A-n 

' J 7 ^ 8 0 

Glu Tyr Asp Lys Val V^I Leu Lys Asn Tyr Gin Glu Met Val Val Glu 



85 

T±y Cys Gly Gys Arg 



y o 



1 o 



(2) INFORMATION FOR SEQ ID NO : 1 C : 

: i ) sequence: characteristics 

(AT LENGTH: 102 amino acids 

(E- -Y^E : amino acid 

(C STRAKDEDNESS : single 

ID' TOCOLOGY: linear 

'ii) MOLECULE TYPE: or item 

(vi) CRIGIN/Oi SOURCE: 

(a; organism: drcsophila melanogastsr 

i:x^ FEATURE: 

(A) NAME/ KEY: Protein 
:b; location : 1 . . 101 

(O) OTHER INFORMATION: /label= DPP-FX 
ixi.: SEQUENCE DESCRIPTION: SEQ ID NO : 1 0 : 

Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Tro Asp 

Asp Trp He Val Ala Pre Leu Gly Tyr Asp Ala Tyr Tyr Cys G i y 

20 25 30 

Lys Cys Pro Phe Pro Leu Ala Asp His Phe Asn Ser Thr Asn Hi- Ala 
35 40 45 

Val Val Gin Tnr Leu Val Asn Asn Asn Asn Pro Gly Lys Val Pro Ly- 
50 55 60 

Ala Cys Cys Val Pro Thr Gin Leu Asp Ser Val Ala Met Leu Tvr Leu 
05 ™ 75 - so 

Asn Asp 31n Ser Thr Val Val Leu Lys Asn Tyr Gin Glu Met Thr Val 

h 5 5 0 o 5 

Val Gly Cys Gly Cys Arg 
1 0 0 

(2) INFORMATION FOR SEQ ID NO : 1 1 : 

( l ) SEQUENCE CHARACTER I STI CS : 

.A) LENGTH: 102 amino acids 
■?>) TYPE: amino acid 
:Gi STRANDEDNESS : single 
I D } TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 
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( v i ) C'RIGI NAL S OUR CE : 

(AJ ORGANISM: XENOPUS 

( i>: ; F EATURE : 

I A ) NAME / KEY: Protein 
(B) LOCATION : H .102 

(D; i:-THEP INFORMATION: /label- VGL-FX 
ixi) SEQUENCE DESCRIPTION: SEQ ID NO:ll: 

Cys Lys Lys Ar g His Leu Tyr Val Glu Pne I,ys Asp Val Gly Trp Gin 
- 10 " ' 15 " 

Asn Trp Val He Ala Pro Gin Gly Tyr Met Ala Asn Ty- Hs — r Gly 

J 0 

Glu Cys Pro Tyr Ho Leu Thr Glu He Leu Asn Glv Ser Asn V i A' a 



He Leu Gin Thr Leu Val His Ser He Glu P: 



r 3 ,5 



Glu Asp He Pro Leu 



H° : -ys Cys Val Pro Thr Lys Met: Ser Pro He Ser Met Leu Phe Tyr 

70 75 ' 8C 

Asp Asn A3 ii Asp Asn Val Val Leu Arg His Tyr Glu Asn Met Ala Val 



Asp Glu Cys Gly Cys Ara 
100 

:) INFORMATION FOR SEQ ID NO: 12: 

;i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 102 arniro acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: MURIDAE 

(ix) FEATURE: 

(A) NAME /KEY : Protein 

(B) LOCATION : 1 . .102 

(DJ OTHER INFORMATION: /label- VGRH-FX 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Gys Lys Lys His Glu Leu Tyr Val Ser Phe Gin Asp Val Gly Trp Gin 

Asp Trp He He Ala Pre Lys Gly Tyr Ala Ala Asn Tyr r vs Asp Gly 
20 2 5 3Q 

Glu Cys Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala 
3 5 40 4 c, 
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Ile y al Gln Thr Leu His Val Met Asn Pro Glu Tyr Val Pro Lys 

l;! 5B 6 0 

Cys ; - s Ala Pro Thr -y* Vai Asn Ala He Ser Val Leu Tv>- Phe 

70 75 - 8C 



ARp A:3n Ser Asn Val He Leu Lys Lys Tyr Arg Asn Met Val Val 

8 5 



Arg Ala Cys Gly Cys His 
100 

INFORMATION F:)R SEC- ID NO : 1 3 : 

( i ) sequence characteristics : 

'A) LENGTH: 106 amino acids 

\3) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

:ii) MC LBCULE TYPE: protein 

HYPOTHETICAL: NO 

(iv; ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

<A) ORGANISM: Homo saoiens 
;r) TISSUE TYPE: brain 

(ix) FEATURE: 

i A) NAME /KEY : Protein 
< E) LOCATION : 1 . . 106 

(D) OTHER INFORMATION : /note= "GDF-l (fx)" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Cys Arg Ala Arg Arg Leu Tyr Val Ser Phe Arg Glu Val Gly Trp His 
1 5 10 



15 



Arg Trp Val Ile Ala Pro Arg Gly Phe Leu Ala Asn Tvr Cys Gin Gly 
20 25 ' 30 

Gin Cys Ala Leu Pro Val Ala Leu Ser Gly Ser Gly Glv Pro Pro Ala 
35 40 45^ 

Leu Asn His Ala Val Leu Arg Ala Leu Met His Ala Ala Ala Pro Gly 
50 55 60 

Ala Ala Asp Leu Pro Cys Cys Val Pro Ala Arg Leu Ser Pro lie Ser 
b5 70 7 5 \ 8 0 

Val Leu Phe Phe Asp Asn Ser Asp Asn Val Val Leu Arg Gin Tyr Glu 

8 5 go 9 5 

Asp Met. Val Val Asp Glu Cys Gly Cys Arg 
100 1C 5 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 5 amino acids 
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(B; TY;'S: amino acid 

iC) STkANPEDNSSS : single 

GO TOrOL'JGY: linear 

?L.ECU1E TYPE: peptide 



(Xi) SEQUENCE' DESCRIPTION]: SEQ ID NO -14- 
Cys Xaa Xaa Xaa Xaa 



INEORMATIIN FOR SEQ ID NO: 15; 

< i ) SE .XIENCE CHARACTER ISTICS : 

i Ai LENGTH: 1322 base oairs 
GO TYFE: nucleic acid' 
O; STRANDEDNESS : sinaie 
iD' TOXOT:- linear 

f'ii ) MOLECULE TYPE: cDN/, 

(iii) HYP O T H E T I C AL : NO 

(iv) ANT I SENSE : NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: HOMO SAPIENS 
(E) TISSUE TYFE: HIPPOCAMPUS 

iix) FEATURE: 

(A) NAME /KEY: CDS 

f E ) LOCATI ON : 4 9. .1341 

(Of IDENTIFICATION METHOO : experimental 

CO OTHER INFORMATION: /function^ "OSTEOGENIC PROTEIN" 
,' product = " OPi" 
, evidence= EXPERIMENTAL 
, standard naire= "OPl ,f 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 5 : 

GGTGCGGGCC CGGAGCCCGG AGCC CGGGTA GCGCGTAGAG CCGGCGCG ATG CAC GTG 

Met His Val 

1 

CGC TCA CTG C3A GOT GCG GCG CCG CAC AGC TTC GTG GCG CTC TGG GCA 
Arg Ser Leu Arg Ala Ala Ala Pro His Ser Phe Val Ala L^u T rp Ala 

CCC CTG TT2 CTG CTG CGC TCC GCC CTG GCC GAC TTC AGC CTG GAC AAC 
Pro Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe Ser Leu Asp Asn 

25 3 0 35 

rtP 'f? T: ' :G AG:: A - CAC CGG CGC CTC CGC AGC CAG GAG CGG 2 01 

Glu y/al His ber Ser Phe He His Arg Arg Leu Arg Ser Gin Glu Arg 



40 4 5 50 



oGG GAG ATG CAG CGC GAG ATG CTC TCC ATT TTG GGC TTG CGC r A ^ CGC 
Arg Glu Met Gin Arg Glu He Leu Ser He Leu Gly Leu Pro His Arq 

" 5 b0 6B 



.05 



153 



24 ! 
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COG GGC 



o cac gtc gag ggc aag :ac aac tcg gga gcc at : ttc at- 

Ar ? p ;° Hls - eu Gly Lys His Asn Ser Ala Pro Met Phe Met 

70 7 -> 8 0 



ctg ga:: ctg tag aac gcg atg gog gtg gag gag ggc g"?c gig rv^ — 

Leu .-,sp .eu Tyr Asn A 1 a Met: A. a Val G..u Glu G =v Gly G L y p-q g] v 

Hb 90 



2 0 7 



34 5 



GGC GAG GGC TTC TOG TAG C^C TA" AAG GCC GTC 



.y Gin Gly Phe Srr Tvr Pro 
1 0 10 5 

'T CTG GGC act 



Tyr Lys Ala Val I he Sri Thr Gin Giv 

no 



- o GAA GAT AGC CAT . TC ' 
io :'20 Leu Ala S(.-r Leu Gin Asp Ser His PLe Tnr Asp A. a Asp 



> v, , ■„ v. ^ j 



ATG GTC ATJ AGC TTG GTC AAC CTC GTC GAA CAT GAC AA': gaa -to TTC 
Mv7 va_ Me: Str F'he Val Asn Leu Val G]u His Asp lys Glu Phe Phe 



ICE 

CAC CCA COG TAG CAC OAT CO A 
His ho A: g lyr His His Arg 



GAG j. TC GGG tit gat CTT 
'C 1 u I' ; h e A i g Phe Asp L e i 



1 4 - 



S€r Lys lie 



48 7 



OCA GAA GG. ■ GAA GOT GTC ACG GCA GCC GAA TTC CGG AT 7 TAG AAG GAC 
r ' ro '-y u ''- :: y : " lu Ala Val Thr Ala Ala Glu Pr.e Ai g lie Tyr Lys Asp 



165 



17 0 



TAG AT C CGG GAA 7GO TTC GAC A AT GAG ACG TTC CGG ATG 
Tyr lie Arg Glu Arg Phe Asd Asn Glu Thr hue Arg 11^ 
ie ° 185 130 



Ser Val Tvr 



GAG GGG GTC CAC GAG CAC TTG GGC AG G GAA 



Gin Val 



3AT GIG TTG 



leu Gin Glu His Leu Gly Ar:j Glu Ser Asd Leu Phe leu L^u 
200 205 ' 210 



GAC AGC GGT ACG GTC TGG GCO TCG GAG GAG GGC TGG TTG GTO TTT GAC 
Asp Ser Arg Thr Leu Trp Ala Ser Glu Glu Gly Trp Leu Val Phe Asp 



68: 



727 



ATG AGA GGC ACG 1 AGC AAC GAC TGG GTG GTC AAT CGG CGG CAC AAC CTG 

He .hr Aia Thr Ser Asn His Trp Val Val Asn Pro Arq His Asn Leu 

-30 23E 240 

GGC CTG CAG CTC TCG GTG GAG ACG CTG GAT GGG GAG AGC ATG AAG GGC 

Gly Leu Gin Leu Ser Val Glu Thr Leu Asp Gly Gin Ser I ] ^ Asn P»-o 

24 5 250 25 5 

AAG TTG GGG GGC CTG ATT GGG CGG GAC GGG GCC CAG AAC AAG CAG CGG 

Lys Leu Ala Gly Leu lie Gly Arg His Gly Pro Gin Asn Lys Gin Pro 

2 6 0 2 6 5 2 7 0 2 7 5 

TTC ATG GTG GGT TTC TTC AAG GGC AGG GAG GTC CAC TTC 00'^ AG'" 1 AT- 

Phe Men Val Ala Phe Phe Lys Ala Thr Glu Val His Ph- Arg S-r 11- 

-80 285 ' 2^0 



GGG TCG ACG 
Arg Ser Thr 



;GG AGG AAA GAG CGG AGC CAG AAC CGG TGG AAG ACG GCC 
Uy Ser Lys Gin Arq Ser (Gin Asn Arg Ser' Lvs Thr Pro 
-95 70 0 3 05 



AAG AAC GAG GAA GCC CTG CGG ATG GCC AAG GTG GCA GAG AAC AGG AGO 
Lys Asn (Gin Glu Ala Leu Arq Met: Aia Asn Val Ala Glu Asn Ser S-=»^ 
310 3 15 H2--- 



7^7 



825 



6 7 3 



3 2 1 



969 



1017 



» # 
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aoc iag cag ag3 gag got. tgt aag aag gag gag ct- T;r gt-- a^ t^" 

Ser Asp Gin Arg Gin Ala Gys Lys Lys His Glu Leu Tyr Val Ser Phe 

323 310 335 " " 

gga ga: gtg gg- TGG GAG GAG TGG ATI ATI GGG GGT GAA GGG TAG GG- 
Aiq Asp Leu GLy Trp Gin Asp Tip I.e He A. a Pro Glu Glv Tvr Ala 
J ' iJ .< C. ' 355 

G 3 C ^A.: TAG TGT GAG* GGG GAG TGT GG 2 TTG GOT GTG AAG TGG TAG A^G 
A.. a TV:. Tyr Gys 31u Gly .31u Gys A] a Phe Pro Leu Asn Se- rT y- Me^ 

3 6 0 3 £ c X, r , 

AAC GC7 ACG AAG GAG GGG ATI GTG JAG AGG GTG GTG GAG TT-" 7-TG AA^ 
Alt. A.« Tar Asr: His Ala JG - Val Gin Thi Leu Val His Pn- He Asn 
3"5 36 0 58r 

CCG GAA AGG GTG GGG AAG GGG TGG TGT GGG GGC AGG GAG GT'" 1 A AT arr 
P:c Gu Gar \GG1 Pro Lys Pz,-, Gys Gys A3 = Iro Thr Gin Leu A-r A r = 

3 95 4 00 



ATC TGG GTG GTG TAG TTG GAT GAP AGG TGG AAG GTG AT 1 CTG AAG AAA 

Gsp Asp. Ser Ser Asa Va] 
; ^ 0 4L 



12 e s rl Val I,eu ^sr. Asp Ser Ser Asa VaT lie leu Lvs Lvs 



TAG AG A AAC ATG CiTG G.C GGG GGG TGT GGG T ]C GAG TAGCTGGTCG 
Tyr Arg Asn Met Val Val Arg Ala Gys Gly Gys His 



420 4 1 f 43 



(2.i IN FORMAT I Or J FOR SE x 0 ID NO: 16: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 43 1 amino acids 

(B) TYPF: amine acid 
( L ) TOPOLOGY: linear 

(Li; MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Met His Val Arg Ser Leu Arg Ala Ala Ala Pro His Ser Phe Val Ala 

1 5 10 15 

Leu Trp Ala Pro Leu Phe Leu Leu Arc? Ser Ala Leu Ala Asp Phe Ser 

^ 21 30 



1351 



GAGAATTCAG 


AC CCTTTG3G 


GGC AAGTTTT 


T 1TGGATG IT 


GGATTG TTCG 


GCTTGGGCAG 


14 11 


GAAGCAGGAG 


ACGAAGTG1G 


TTTTGTGAGA 


G-GTTG1G1TC 


gctat:gcga 


A C TT T AAA 3 G 


117 1 


TGT3A3AGTA 


TTAGGAAATA 


TGAGCAGCAT 


ATGGCTTTTG 


AT 1AGTTTTT 


GAG TGG GAG G 


1 5 " J T 


ATGGAAT 3AA 


G AAG AT' GGT A 


CAAGGTGTGC 


AGGCAAAAOC 


TAGCAGGAAA 


AAAAAAGAAG 


1511 


G G ATAAAG A A 


AAATGGIOGG 


GGG AG GTC AT 


TGGGT G3GAA 


3TOTCAGCCA 


TGGAGGGAGT 


1651 


CGTTT 1CAGA 


GGTAATTATG 


AGCGGGTACG 


AGCCAGGCCA 


CCCAGCCGTG 


■ 3 * 3 AG G A AG G G 


1711 


GGGGTGGGAA 


GGGGTGGGCA 


CATTGGTGTC 


TGTGCGAAAG 


GAAAATTGAG 


G GGG AAG TTG 


1771 


CTGTAATAAA 


TGTCACAATA 


AAAGGAATGA 


ATGAAAAAAA 


AAAAAAAAAA 


A 


1822 
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Leu Asp Asn Glu Val His Ser Ser Phe lie His Arq Arc Leu Arq s*> 

j5 40 " 45 

Gin Glu Arg Arg Giu Met Gin Arq Glu He T ^ >- tip r ^ n r -» w T _ 

J - 6 0 

P ^ H:s Ar 9 f j ru Arg Pro His Leu Gin Gly Lys His Asn Ser Ala Pre 
Met Phe Me: Leu Asp Leu Tyr Asn Ala Met Ala Val Glu Glu Gly Gly 

85 9 0 or; 

Gly Pro Gly Gly Gin Gly Phe Ser Tyr Pre TVr Lvs Ala Val Pne S~r 
..00 i o 5 110 

Thr Gin Gly Pro Pro Leu Ala Ser Leu Gin Aso Ser His Phe L-u H— 
1_D 120 125 

Asp Ala Asp Met Val Met Ser Phe Val Asn Leu Val Glu His Aso 



1 3 5 



14 



^ Phe Phe His " ro Ar 3 Tyr His His Arg Glu Phe Arc Phe Asp Leu 
145 150 155 ~ 160 

Ser Lys lie Pro Glu Gly Glu Ala Val Thr Ala Ala Glu Phe Arq lie 
1 6 5 170 175 

Tyr Lys Asp TVr lie Arg Glu Arg Phe Asp Asn Glu Thr Plo- z^- Q *-e 
-80 i 8 5 190 

Ser Val Tyr Gin Val Leu Gin Glu His Leu Glv Arg Glu Se- A<=?d Leu 
ly5 20G ' 205 

Phe Leu Leu Asp Ser Arg Thr Leu Trp Ala Ser Glu Glu Glv Tro Leu 
210 215 220 

Val Phe Asp He Thr Ala Thr Ser Asn His Trp Val Val Asn Pro Arq 

23 ° 235 2 40 

His Asn Leu Gly Leu Gin Leu Ser Val Glu Thr Leu Asp Gl- Gin s<=»- 
245 250 ' 255 

He Asn Pro Lys Leu Ala Gly Leu He Gly Arq His Gly Pro Gin A^n 
260 265 27 0 

Lys Gin Pro Phe Met Val Ala Phe Phe Lys Ala Thr Glu Val His Phe 
275 280 285 

Arg Ser He Arg Ser Thr Gly Ser Lys Gin Arq Ser Gin Asn Arg Ser 
290 295 " 300 

Lys Thr Pro Lys Asn Gin Glu Ala Leu Ara Met Ala Asn Va~ Ala Glu 
305 310 " 315 320 

Asn Ser Ser Ser Asp Gin Arg Gin Ala Cys Lvs Lys His Glu Leu Tyr 
325 330 335 

Val Ser Phe Arg Asp Leu Gly Trp 31n Asp Trp lie He Ala Pro Glu 
3 4 0 345 3 5 0 

Gly Tyr Ala Ala Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn 
355 360 365 
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Ser Tyr Met Asn Ala Thr Asn His Ala lie Val Gin Thr Leu val Ki. 

Ji70 3 75 38 C 

^ He Asr. Pro 3Iu Thr Val Pre Lys Pro Cys Cys Ala Pro Tnr Gin 
385 3 ^ 3-35 40C 

Leu As:; Ala He Ger Val Leu Tyr Fhe Asp Asp Ser Ser Asn Val Tie 

Leu Lys Lys Tyr Arg Asn Met Val VH Arg A L a Cvs Gly r v <3 H is 

425 " 43 0 

' ■ I"r ORMATICIT FOR SEQ ID NO: 17: 

( .i ' SEQUENCE CHARACTERISTICS • 

= A) LENGTH: 1 3 -> 3 cse pairs 
GO TYPE: r.uc;e:c acid 
(C; STRANDEDNESS : smale 
!P' TOPOLOGY: linear 

(iiO MOLECULE TYPE: cDNA 

(11 i; 1 1 Y POTHET I GAL : NC> 

;iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

:A; ORGANISM: MURIDAE 
:r) TISSUE TYPE: EMBRYO 

(ix) EEATURE: 

(A) NAME ./KEY: CDS 

(B) LOCATION: 104 . .13 93 

(D) OTHER INFORMATION: /function= "OSTEOGENIC PROTEIN" 
/prcduct= "MCP1" 
/note= "MOPl (CDNA) " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 7 : 
CTGCAGCAAG TGACCT GGGG TCGTGGACCG CTGCCCTGCO CCCTCCGCTG CCACCTGGGG 

CGGCGCGGGC C 3GGTGCCCC GGATCGCGCG TAGAGCCGG 3 GCG ATG CAC GTG CGG 

Me: His Val Arq 
1 

TCG CTG CGC GOT GCG GCG CCA CAC AGO TTC GTG GCG t G G GCG CC^ 

Ser Leu Arg Ala Ala Ala Pro His Ser Phe Val Ala Leu Trr> Ala Pro 

5 10 15 ~ 20 

CTG TTC TTG CTG CGC TCC GCC CTG GOO GAT TT 1 AG: CTG GAG AAC GAS 
Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe Ser Leu Asd A^n Gl- 
:25 3 0 * 35 

GTG CAC TCC AGC TTC ATC CAC CGG CGC CTC 13: AGO GAG GAG CGG CG 3 
Val His Ser Ser Phe He His Arg Arg Leu Arg Ser Gin Glu Arg Arg 
40 45 50 

GAG ATG GAG CGG GAG ATC CTG TCC ATC TTA GGG TTG GCC CAT CGC COG 
Glu Met Gin Arg Glu He Leu Ser He Leu Gly Leu Fro His Arc T Pro 

5 5 6 5" 

CGC COG GAG CTC CAG GGA AAG CAT A AT TCG G03 CC Z ATG TTC ATG TTG 



16: 



211 



307 
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Arg Pro His Leu Gin Gly Lys His Asn Ser Ala Pm M .^ t F he L p- 

1 0 7 ^ so " 



:^ A '~ c TG tac aac gcc atg g -'g gtg gag gag agg >;g ggg gag -ga -a 

Asp Leu -yr Asn Ala Met A..a Val Glu Glu Ser Gly Fro Asp ^Iv Gl 



- o.h -_AG 4 0 3 

Gin 

ICG" 



GGG TTC TO: TAC GCG TAC AAG GCC 3TC TTC A jT AO- -v 4 r: ,-* c ~ 

G-v Phe Ser Tyr Pro Tyr Lys Ala Val Phe S-r Thr ■ ^ 

10i " 110 ~" ' ' T1 5 

7 TA GGC AGG CTG CAG GAC AC - ;C CAT TTC CTC ACT GAC G "0 GA~' 7P7G 

Ijeu A:a S ^ Gin Asp Ser His Phe Lea Tnr Asp Ala Asp Me~ 

12 - H5 : , ;) 

ATG AGG TTC GCC AAC CTA GTG GAA CAT GAC A7C\ GAA TTC TTC CAC 

/a^ Asn leu Val ^lu His Asp Lvs Glu Pre Phe p^s 

14 0 115 



Met Ser Pre 



AAG 7 S 



4 9 9 



CGA TAC CAP CAT CGG GAG TTC 'PIG T7"~ GAT r—T r 

A - ?V; H ^ H ^ Ar - Pie Arg I Pe Asp Pen ler Pvs lie Fro Gin 

15 5 :60 " 

GGC GAA CGG GTG ACC GCA GCC 3AA TTC AGG ATC TAT AAG GAC TAC A~C 
'^Y " Iu Al '9 Val Thr A -3 Ala Glu EPe Arc He Tvr L— A-r Tv- 
i6d 1/70 17 5 ^ * *" 

CGG GAG CGA TTT GAC AAC GAG ACC TTC -TAG A^C ACA "7 T CA" 

Arg llu Arg Phe Asp Asn Glu Thr IF he Gin He Thr Val lyr G] n V^i 
^T 190 :c» 5 ~ 

CTC CAG GAG CAC TCA GGC APG GAG TIG GAC CTC TT 3 ~TG GA" A — 

Leu Gin Glu His Ser Gly Arg Glu Ser As P Leu Phe^ Pea Leu So 
200 205 . 210 

CGC A:C ATC TGG GOT TCT GAG GAG G3C TGG TTC GTG TTT GAT AT- - * A^A 
Arg Thr He Trp Ala Ser Glu Glu Gly Trp Leu Val Phe Asp l'l- T^r 
215 -20 225 

GCC ACC AGG AAC CAC TGG GTG GTC AAC C^T CG 3 C*C AA ~ ""^G Gr->- T tz- 
Ala Thr Ser Asn His Trp Val Val Asn Pro Arg His Asn Leu Glv Lpu 
230 235 ^40 

CAG CTC TCT GTG GAG ACC CTG GAT GGG CAG AGC ATC, AA- — AAG TTG 
uln Leu Ser Val Glu Tnr Leu Asp Glv Gin Ser IleVn P-d L^s 
245 250 255 " " J 260 

GCA GGC CTG ATT GCPA CGG CAT GGA CCC CAG AAC AAG CAA. p- T~C AT 3 
Ala ..ly Leu lie Gly Arg His Gly Pro Gin Asn Lys Gin 'Pro Phe M-t 
265 270 275 

GTG GCC TTC TTC AAG GCC AGG GAA GTC CAT CTC CGT AG^ V^' CGG T - r 
Val Ala Phe Phe Lys Ala Tnr Glu Val His Leu Arg Ser 11- Arg Se- 
28 0 285 2 9 0 

ACG GGG GGC AAG CAG CGC AGC CAG AAT CGC TCC AAG AGO rr A AAG AAC 
Thr Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lvs TP- Pro Ly- Asn 
295 300 ' 305 

CAA GAG GCC CTG AGG ATG GCC ACT GTG GCA GAA AAC AG"' AGC AG~ GA c - l0 7- 
Gin Glu Ala Leu Arg Met Ala Ser Val Ala Glu Asn Ser Ser Ser Asn 
310 315 



6 91 



73 c 



78 7 



8 3 5 



88 3 



93 1 



97c 



1027 



32 0 
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cag agg 3ag :;cc tg3 aag aaa gat iag 3TG tag gtc agg ttg cga ga^ r -) 3 

0 ; n Arg Gin A L a Gys Lys Lys Hi s ;;iu Leu IVr V al Ser Phe Aua As- 

31 ' 5 33 0 3 35 " Vso 

CTT GGG TGG GAG 3AC TGG ATG ATT GCA GGT GAA GGG TAT n — G rr T .y 

Leu Hy r .rp Ha A-p Tip He He Ala Pro Glu Gly Tyr Ala Ala Tvr 



" n 



35 5 



TAG TGT GAG GGA GAG TG : GGG TTG ;GT GTG AAG TGG TAC: ATG AAG GC3 

- — '-y- Aia Phe G;o Leu A?n Ser Tvr Me: A^n Ala 

AGG AAG GAG GGG Al'G GTG CAG AGA GTG OH • ' ?■ 3 H^ AT r ' c r 'A '"H 1 

Thr As:: ^ S A:a Ile Va ' G1:: Thr V«L His PL, He H;- y>o As; 

-' / : 3 s ° 3 e e 



AC A GTA GGG AA3 GCC TG:' T 3T GCG 
Thr Val Pre Lvs- !■ 



G OCC G 'G GAG GTG AAG GCC A n ' G "TT 
Cys Gys Ala Pro Thr Gin Lea Asr. Ala He Sfl 
3 95 4 0v 



TAG TTG GAC GAG A 30 TGT AGAT GTG ATG CTG AAG ? AG H^ A G & 
Vai Leu Zyi: I he Asp Asr S-r See Asn Val lie Leu Lvs lvs Tyr Arc 

<*15 423 



4C5 4; 



12 ("7 



1315 



14 2 3 

1473 
1533 
1593 
16 53 
1713 
1773 



18 7 3 



AAG ATG GTG H3 CGG GCC TGT G3C T 3G GAG TA3CTCCTC0 TGAGACC H'" : 
Asn Me: Val Val Arq Ala Gvs Gly Cvs His 
425 * ' 430 

ACGTTTGCG 3 GG'7GACAGCT TTCOAAATCT TCGAT 3TGT 3 AGCATGTAA 3 TCT3T3ACTG 

CCGAGCTTG 3 CGA3GAGAAC AGACCAACCT CTGCTGAGGG TTCCCTCAC 3 TCCCAACCGG 

AAGCATGTAA GGGTTCCAGA AACCTGAGCG TG CAG CAG GT GATGAGC3CO CTTTCCTTCT 

GGCACGTGAC GG A 3AAGATC GTACGAGCTA XACA 3CAAA CGG ITT AAG AG CAG G AAAAAT 

GTCTGCCAG 3 AAAGTGTC3A GTGTCCACAT G3CCCCTGGC GCTCT 3AGT 3 TTTGAGGAGT 

AATCG 3AAG 3 CTCGTTCAGC TGCAGCAGAA GGAAGGGCTT AGCCAGGGTG GGGGGTGGCG 

TCTGTGTTGA AG3GAAACCA AG C AG AAG C C A 3TGTAATGA TATGTCACAA TAAAACCCAT 1833 

GAATGAAAAA AAAAAAAAAA AAAAAAAAAA AAAAG AATT C 1 

(2) IN FORMAT I Ml FOR SEC 1 ID NO : 1 8 : 

< i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 430 amine: acids 

(B) TYPE: amino acid 
;r-) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 

(xi) SEQUENCE DESCRIPTION: GEQ ID NO: 18: 

Met His Val Arg Ser Leu Ar g Ala A. a Ala Pro His Ser Phe Vai A. a 
1 s 10 15 

Leu Trp Ala Pro Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe S~r 
20 35 30 

Leu Asp Asn Glu Val His Ser Ser Phe He His Arg Arg Leu Arg Ser \ 
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35 4 o 



45 



Gin Glu Arg Arg Glu Met Gin Arg Glu He Leu S,-r He Lpu Glv l.,- 

50 55 60 " 

Pro His Arg Pro Arg Pro His Leu Gin Gly Lvs His As:, Ser n r ~ 
6:1 7 0 '"75 ' * so 

Met Phe Met Leu Asp Leu Tyr Asn Ala Met Ala Val clu Glu S-- G ' •" 

85 9 0 95 

Pro Asp Gly Gin Gly Phe Ser Tyr Pro Tyr Lys Ala Val Phe Ser Thr 
- 00 -05 no 

Gin Gly Pro Pro Leu Ala Ser Leu Gin Asp Ser His Phe Leu ~h- a-d 

lZb 120 :2 5 ' 

Ala Asp Met Va ] Met Ser Phe Val Asn Leu Val Glu His Asp Lys G ■ ■ 
330 135 14 0 

Phe Phe His Pro Arg Tyr His His Arg Glu Phe Arg Phe Asc Leu Ser 

Lys He Pro Glu Gly Glu Arg Val Thr Ala Ala Hu Phe Arc He r r v ,- 

Lys Asp Tyr He Arg Glu Arg Phe Asp Asn Glu Thr Phe G 1 n 11^ Hr- 
!80 165 i9o 

Val Tyr Gin Val Leu Gin Glu His Ser Gly Arc Glu Ser A^ P Leu ^ 
195 2 CO " 205 

Leu Leu Asp Ser Arg Thr lie Trp Ala Ser Glu Glu Glv Trp Leu Va> 
210 215 220 

Phe Asp lie Thr Ala Thr Ser Asn Kis Trp Val Val Asn Pro Arg His 
225 230 



235 240 



Asn Leu Gly Leu Gin Leu Ser Val 31u Thr Leu Asp Gly Gin Ser He 
2Ab 250 255 

Asn PrD Lys Leu Ala Gly Leu He Gly Arg His Gly Pro Gin Asn Lvs 
260 265 2 70 

Gin Pro Phe Met Val Ala Phe Phe Lys Ala Thr Glu Val His Leu A-g 
275 280 285 

Ser He Arg Ser Thr Gly Gly Lys Gin Arg Ser Gin Asn Arg Ser Lvs 
-90 295 300 

Thr Pro Lys Asn Gin Glu Ala Leu Arg Met Ala Ser Val Ala Glu Asr 
305 310 315 320 

Ser Ser Ser Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val 
32 ~ 330 335 

Ser Fhe Arg Asp Leu Gly Trp Gin Asp Trp He lie Ala Pro Glu GV 
340 345 35 0 

Tyr Ala Ala Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Se- 
355 360 365 

Tyr Met Asn Ala Thr Asn His Ala He Val Gin Thr Leu Val His Phe 
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370 3?5 



38C 



lie Asn Pro Asp Thr Val Pro Lys Pro Cys Cvs Ala Pro Thr Gin L-u 

385 3^5 * 4 ; Q 

Asn Ala II- Ser Val Leu Tyr Phe Asd Asp S-r 3p- A-n Val T ip - ^ 
405 410 

Lys Lys Tyr Arg Asn Mer Val Val Ar^ Ala Cvs LI v Cys Hi* 
42 ' 42 5 ' 43 o 

(2 information for seq id n>.i9 : 

ol) SEQUENCE CHARACTERISTICS: 

■A: LENGTH: 17I:- base pairs 
L; TYPE: n\cle.. c; acri 
".') LTRANDEL-ILESL : single 
' ;y. TOPOLi )GY : 1 .no "i: 

( i i ) MOLECULE TYP E : cT'NA 

vi ; CP IGIN7C, SOURCE : 

(AO ORGANISM: He ■mo sapiens 
iE; TISSUE TYPE; HIPPOCAMPUS 

(ix) EE70TURE: 

(A- NAME /KEY: CPS 

(PL L: CAT! ON: 4 9 0.. 2 6 9 6 







) C7HEF INFORMATION: 


/functicr.- 


" OS TEC GEN I 


C PROTEIN" 






/ product = "hOP2 


-PF " 










/not 


e= "hOPI (cDNAJ " 






(xi) sec 


UENCE EES 


3RIPTT0N: SEQ ID NO: 19 






GGCGCCGGCA 




AGCAGGAGT 


GGCTGGAGGA 


GCTGTGGTT 3 


GAGCAGGAGG 


T3GCACGGCA 


GGGGTGGAGG 




CTCC CTATG 


AGTGGCGGAG 


ACGG3CCAG3 


AGGCGCTGGA 


G CAACAG 3TC 


ccaca:cgca 




CAAGCGGTG 


GCTGCAGGAG 


CTCGCCCAT 3 


GCCCCTGCGC 


TGCTCGGACC 


GCGGCCACAG 




3GGACTGGC 


GGGTACGGCG 


GCGACAGAGG 


CATTGGCCGA 


GAGTCCCAGT 


CCO I AG ACTA 


\j 


03CCGGCCT 


C3AGGCGGTG 


GCGTCC 3GGT 


C3TCTCCGT3 


3 AG GAG CCA 3 


GACAGGTGTC 


G 


3GCGGCGGG 


GCTCCAGGGA 


CCGCGCCTGA 


ggccggctg: 


0 3GC GCGTCC 


CGCCCCGCCC 


C 


3CCGOCCGC 


CGCCCGCCGA 


GCCCAGCCT3 


CTTGCCGTCG 


GGGCGTCCCC 


AGGC OCTGGG 


T 


3GG 3' 03CGG 


AGCCGATGCG 


CGCCCGCTGA 


GCGCCCCAG I 


TGAGCGCCCC 



CGGCCTGCC ATG AC'3 GCG CTC CCC GGC CCG CTC 7GG CTC CTG GG ;_1 CTG 
Met Thr Ala Leu Pro Gly Pro Leu Trp Leu Leu Gly Leu 



GCG 


CTA 


TGC 


GCG 


CTG 


GGC 


GGG 


Ala 


Leu 


Cys 


Ala 


Leu 


Gly 


Gly 




15 








2 0 


GGC 


TGT 


CCC 


'3 AG 


CGA 


'"'GT 


CTG 


Gly 


Cys 


Pro 


Gin 


Arg 


Ara 


Leu 


3 0 










35 





GGC CCC GG'' 1 CTG CGA CC3 CCG C 
Gly Pro 3 1y Leu Arg Pro Pro P 



La Arg Arg Asp Val Gin 
iO 45 



12 0 

13 0 
24 0 
300 
36 C 
42 0 
48 0 
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CGC GAG ATC CTG GCG GTG CTC GGG GTG rrr G 3G '^rr o — — 

Arg Glu lie Leu Ala Va 1 Leu Gly Leu Pro G ly ^ r^o ^ X- 

J* 3 ? CA ? CC ?? C GCC T '" CTG GCG GCG T 2C GGG GGG GTG T^C -YTG 

Ala ,ro tro A-a Ala Ser Arg Leu Pr, Ala S^r Ala Pro Lou Pne" vlt 
b5 7 - 

F 3 ? AC CTG ^ C - AC GCC AG 3 GCC GGG GAG GAG GAG GAG GAG GGG ^ 

^ ^ Hls A1 * Ala Gy Asp A,;p Asp Gju Arp Gly Ai" 



6 5 

:c:: ggg gag cgg cgg ctg g;;g g^c ggc uac ctg g 



<*0 



A ^ G — Ar 3 Ar 9 2 u '^ V Arg Ala Asp Uu Val Ket i Pre 



AAC A7G GTG '. ; AG GGA GAG GGG GCC rrp G i^' -1 ■ "V- " "'AG 
Asn Met V,~l Glu Arg Asp Ara A_ , ,eu Glv hVs Gin 
110 11 c - - - 



Glu Pro His Trp 



^ '"V G ^ - — — T -AC GTG ACC ('AG ATC CGG GGT GGG Go G G''G « 
i,ys (,lu Phe Arg Phe As P Leu Thr Gin : le Pi - Ala G- ( p _i a < a ^ 

13 0 'i 'j ^ ~" J 



. 4 C 



AAC AGG AGC CTC GAG GTG AGG A^r: ™vr ."AG ^T" 1 ^T^ '7 - r I -* 1 " — 

Asn Arg Thr Leu His Val Se r Met Phe Gin Val Val Gin Glu gY~ I 2? 
lfc0 1" 170 



AA2 AGG GAG TGT GAC TTG TTC TTT TTG :>-AT ^AG A r 'r 

Arg Glu Ser Asp Leu Phe 
175 180 



72 



1*'. 



ft b<' 



ACA GCT GGG GAG TTG CGG ATT TAG AAG GTG CC J AGC AT G CA - ^TG q 6 
Thr ,,ra A _a Glu Phe Arg lie Tvr Lys Val Fid Ser ~ j ~ F" s Le 
: 4 5 150 



1 0 C 8 



- - — -i- . . /voj GTG GGA G "T lr-^c 

Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Lea Gin Thr Leu Arg AG 



1104 



GGA GAG GAG GGG TGG GTG GTG CTG GAT GTG AG A GGA GGG AGT ^ 
G : y Asp Glu Goy Trp Leu Val Leu Asp Val Thr Ala Ala Ser Aso f"- 
ly0 195 20m' * 2')5 

TGG TTG CTG AAG GGT GAG AAG GAC CTG GGA CT 1 GGC CTP -AT GTG G-VG ^5' 
Trp Leu Leu Lys Arg His Lys Asp Leu Gly Leu Arg Leu Tyr Val Glu ^ * 

2 1 0 215 ? 9 <■ ) 

ACT GAG GAC GGG CAC AGC GTG GAT CCT GGC CTG GCC GGC CTG CTG GIT 
Thr Gxu Asp G..y His Ser Val Asp Pro Gly Leu Ala Gly Ueu Leu Gv 
22 - 230 235 

CAA CGG GCC CCA CGC TCC CAA CAG CCT TTC GTG GTC ACT TT 1 " 1 TTr A T3 
Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Va Thr Pn-- Phe A-g 

240 245 250 " 

GCC AGT CCG AGT CCC ATC CGC ACC CCT CGG GCA GTG AGG CCA CTG A'lG 
Ala Ser Pro Ser Pre lie Arg Thr Pro Arg Ala Val Arg Pro Leu Arg 

AGG AGG CAG CGG AAG AAA AGG AAC GAG CTG GGG "AG G" ^A- CGA '"GT 
Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin AU Asn Ara L-u 
° 275 ^80 2-5 

CCA GGG ATG TTT GAT GAC GTC CAC GGG TCC GAG GGG PGG GAG GTG TGC 
Pro Gly He Phe Asp Asp Val His Gly Ser His Gly Arg Gin Val 
290 2cJ5 " 300 



1200 



12 4 8 



L2 :ie 



13-14 



13! 
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OGT CGG CAC GAG GTC TAG GTC AGO TTG GAG GAG GTC GGG -GG ~TG 3A~ 

Ar9 KiS ^ ^ ^ ™ S - ^ Gin Asp Leu ,,, y Trp Leu Asp 

310 3 1 b 

TGG GTC ATC OCT CCC GAA GGG TAG TTG GGG -A- -A- T— "'A'"' — 

He Ala Pre -3.n Gly TVr c ' ^ ^ 

32 ° 3l5 



144; 



iIp W * Ilc ^ a ;IC - n ^' Ty r Ser Ala Tyr : V r Cys Glu Gly Glu 



TGG TCC TTG CCA CTG GAG TCC TGC ATG AAT GC - A^O AAG ^ 
CyS Pr ' e Pr ° Leu A;; P St " Cys Asn Ala Thr A en His Aja -le 

CTG GAG TCC CTG GT 3 C7C: CTG ATG AAG CGA A A GCA G^ c AA'' 1 ^™ 
GIn Ser Ijeu Val H - Met Lys Pre Asn A.'a Val Pro Lvs ica 

3rS 360 > Gr 

TGG TGT GCA CCC ACC AAG CTG ACC GGG AC: TCT GTG CTG TAG T*T <^r- 
Cys Oys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val Lea Tvr /Vp 

^5 * GC ^ C CTC ATr: CT - CG: AAA CA: CGC AAC ATG GTG GTC AAG 

Ser Ser Asn AS C ^ ^ Ar, Lys His Arc Asn Met Val Val Ivs 

" ot! 390 395 

GGC TGG GGG TGC CAC T GAGTCAGCCC GCCCAGCCCT ACTGCAG 

Ala Cys Gly Cvs His 
4 00 

(2) INFORMATION FOR SEC ID NO : 2 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A; LENGTH: 4 02 amino acids 
(B) TYPE: amino acid 
(0) TCPOLOGY: linear 

(ii) MOLECULE TYPE : protein 

(xi) SEQUENCE DESCRI E TIOM : SEQTD NO : 2 0 : 

Met Thr Ala Leu Pro Gly Pro Leu Trp Leu Leu Gly Leu Ala Leu Cvs 

5 10 1 5 

Ala Leu Gly Gly Gly Gly Pro Gly Leu Arg Pro Pro Pro Gly Cvs Pro 
J0 2 5 30 

Gin Arg Arg Leu Gly Ala Arg Glu Arg Arg Asp Val Gin Arg C^u I ' e 
3 5 4 4 ^ 

Leu Ala Val Leu Gly Leu Pro Gly Arg Pro Arg Pro Arq Ala Pro Pro 
50 55 60 

Ala Ala Ser Arg Leu Pro Ala Ser Ala Pro Leu Phe Met Leu Asn L-u 
65 70 75 c 0 

Tyr His Ala Met Ala Gly Asp Asp Asp Glu Asp Gly Ala Pro Ala Glu 

& 5 90 a 5 

Arg Arg Leu Gly Arg Ala Asp Leu Val Met Ser Phe Val Asn Met Val 
100 105 ^ 

Glu Arg Asp Arg Ala Leu Gly His Gin Glu Pr;) His Trp Lys Glu Phe 



i s a 4 



16*0 



.723 
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115 



120 125 



Arg Phe Asp Le, Thr Gin lie Pre Ala Gly Glu Ala Va! 



135 14 0 



Thr Ala Ala 



lu Phe Arg He Tyr Lys Val Pro Ser He His Leu Leu Asp. Arq Thr 



14 5 



1 6 C 

Leu His Val Ser Met Phe Gin Val Val Gin 31u Gin Ser As- A— H- 
16S 170 Ivs 

Ser Asp Leu Pne Pr.e Leu Asp Leu Gin Thr Leu Arq A.! a Gly As C Glu 

Gly Tip Leu Val Leu Asp Val Thr Axa Ala Ser Aac -v- T — - »■ , 
195. 200 2(1 " 

Lys Arg His Lys Asp Leu Gly Leu Arg Leu Tyr Val Hu Thr Glu Asr 
* ' ■ i ' 15 22 0 

G H' Hl3 Ser Val Asp Cy ~y Le ' J A1 = =ly Leu Leu Glv Gin Arc Ala 

^ 2 3 0 13 5 

Fro Arg Ser Gin Glr. Pro Phe Val Val Thr Phe Pne ^ 3 »- a q e ,- 

245 250 2 55 

Ser Pre: lie Arg Thr Pro Arg Ala Val Arg Pro Leu Aru Aru Arc G • n 
260 265 2 70 ~ 

Pro Lyu Lys Ser Asn Glu Leu Pro Gin Ala Asn Ara Leu G I" '1p 

Phe Asp Asp Val His Gly Ser His Gly Arg Gin Val Cys Ara Arg Hi^ 

2 l J5 300 

Glu Leu Tyr Val Ser Phe Gin As P Leu Gly Trp Leu Asp Trp Val He 
J ° 5 310 315 320 

Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Glv Glu Cys Ser 
325 330 ■ 335 

Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala He Leu Gin <w 
340 345 350 

Leu Val His Leu Met Lys Pro Asn Ala Val Pro Lvs Ala Cys rys Ala 
355 36Q ' 365 

Pro Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn 
370 375 380 

Asn Val He Leu Arg Lys His Arg Asn Met Val Val Lys Ala Cys Gl- 

jyL 3 y s 40 0 

Cys His 



(2) INFORMATION FOR SEQ ID NO : 2 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1926 base pairs 
(E) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : linear 
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ivi.) ORIGTN/2L SOURCE : 

(A; C'F.^ISK: MURIDAE 
(F; TISSUE TYPE: EMBRYO 

(ix) FEATURE: 

(A) NAI-IE/KSY: CDS 

(B) LOCATION : 33 . . 128^ 

(LI OTHER INFORMATION: /function, "OSTEOGENIC PROTEAN 
/product = M mOP2 - PP" 
/TiOte= "rnOI2 cLNA" 

(:<i) SEQUEN IE DESCRIPTION: SEQ ZD NO : 2 1 : 
GCCA3GCACA GGTGCOC2GC CTGGTOCTCC OCGTCTCGCG TCAGCCGAG2 C2GACCAGC 

ACCAGTGGAT GCGIGOCGGC TGAAAGTCCG AG ATG OCT ATG CGT COC COG CCA 

Met Ala Mot A: : Pro Glv Pro 



ctc t:;c cta ttg coc ctt got c: 3 roc ccg 

Leu Tip Lou Leu Gly Leu Ala Lou Cys Ala 
- ^ 13 



- T G v. t G A G o 2 G GC * J A. C. ' ■ 3 C O 
-.eu Gly OI y G.y His :;iy 



-Y- rr.- r-r— CCJ :AC 



Pro A ^ pr:; pro His Thr Cys Pro Gin Arg Arg Leu GlC Ala Arg Glu 
2 ' ; -'0 2 5 



£ GC ; :G:: GA: atg ca3 cgt saa AIC ctg cog gtg ctc g_ oua c:CG GG3 

Arg Ar ? Asp Met Gin Arg Glu lie Leu Ala Val Leu Gly Leu Pro Gi\ 



C17\ C2G GGA 2 57 



CGG CCS GGA CCC CGT GCA CAA CC 2 GCC GOT GCC CGG . "AG C^A G<" 3 -C^ 
Arg Pr:, Arg Pro Arg Ala Gin PrD Ala Ala Ala Arg Gin Pi o Ala Ser 
60 6 5 7 0 

GCG CCC CT: TTC ATG TTG GAC CTA TAG CAC GCC ATG A2C G *T 3A~ GA^ 
Ala Pro Leu Pho Met Leu Asp Leu Tyr His Ala Met Tnr As P Aso Asp 
JC - 80 85 

GAC GGC GGG CCA CCA CAG GCT CAC TTA GGC CGT GCC GAC CTG ATG 
Asp Gly Gly Pro Pro Gin Ala His Leu Gly Arg Ala Ast) Leu Val Me" 

AGC TTC GTC AAC ATG GTG GAA CGC GA2 CGT ACC CTG GGC TAC CAG GAG 44 9 

Ser Phe Val Asn Met: Val Glu Arg Asp Arg Thr Leu Gly Tyr <^ n si- 
IQ 3 no — 



115 



3 53 



401 



4 -3- 



54 5 



- CA :A ' : TG - SAA TTC CAC TTT GAC CTA ACC CAG ATC "'CT GCT G3G 

Pro His Trp Lys Glu Pne His Phe Asd Leu Tnr Gin lie r» r o Ala -I- 
120 125 13Q 135 

GAG 3CT GTC ACA GCT GCT GAG TTC CGG ATC TA2 AAA GAA "'CC AQr A~C 
Glu Ala Val Thr Ala Ala Glu Phe Arg He Tyr Lys Glu f-o Ser Ttv- 
140 145 150 

CAC CCG CTC AAC ACA ACC CTC CAC ATC AGC ATG TTC GAA GTG GT" TAA ^ 
His pro Leu Asn Thr Thr Leu His He Ser Met Phe Glu V^l Val Glr 
155 160 1^5 

GAG CAC TCC AAC AGG GAG TCT GAC TTG TTC TTT TTG GAT CTT CAG A^G 64 ^ 

Glu His Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin Thr 
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18 0 



? TC ^ GA Z S' T ^ 0AC GAG GGC TGG CTG GTG GT 'J GAG ATC AC" A G^A GC- cpc 
- eU A \i 3 - As P <^ G ^ Tr P Leu v a l leu Asp lie Thr A La Ala 



18 3 lyo 



19! 



ACT 3AC CGA TGG CTG CTG AAC GAT TAG AAG GAG CTG 3GA — C "G " G— 
P AI ' S Trp L - U 7^ Asn Hls H " LS L VS Asp Leu Gly £eu Arg iGu 



^ a. b 



TAT GTG GAA A — GCG GAT GGG CAG AGC ATG -J AT COT GGC CTG OCT GGT 
Tyi -/al '.,.u T.'ir Ala Asp Gly H . , S^r Met Asp :, ro ,;; y Lej A1 , a : y 



CTG ITT GGA 3GA GAA 'i:A CCA CGC TC 1 A '-'A . 'AG ^ AT ,^ r ~-, 

Leu Leu t;i '/ ' : - n Ala Arg Ser Arg Gin Pro Phe Met Val Thr 



73^ 



7 8 5 



^ £r ^ S S ^ CA ^ 

GCA CTG AA3 AGG AG 3 CAG CCA AAG AAA AC 1 /-AG G A G ' 'TT ^ G "A-"' r — 

IrC rf^ lyS Ar ' 7 Ar '3 -ys Gvs Ti:r Asa Glu leu Prr, H i Prn 

^ 65 27 0 17 5 

AAC AAA CTG 7CA GGG ATC TTT GAT GAT GGG C'AC G G ^ ~r< c - G - r:; • ^ . ^ 

Asn Lys Leu Pro Gly j le Phe Asp A-p Glv His Civ Ser a"g G^- a-<- 

^ 8 0 c- c J .-, - - J 



1025 



112 1 



CAG GIT TGG lGC AGG CAT GAG CTC TAG GTG A 3C TTC CGT GA<"' CT- G-^' 
Glu Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Arq Asr L-u Glv 
300 305 ' 

TGG CTG GAG TGG GTC ATC GGC CCC CAG GGC TAG T^T G^C TAT ~3T 107< 

Trp Leu Asr Trp Val lie Ala Pro Gin Gly Tyr Ser Ala TVr Ty- -/s 
315 320 325 

GAG GGG GAG TGT GCT TTC CCA CTG GAG TCC TGT ATG AAC G«V A-T AAC 
Glu oly Glu cys Ala Phe Pro Leu Asp Ser Cvs Met Asn Thr A^n 

330 335 3>10 

CAT GGC ATC TTG CAG TCT CTG GTG CAC CTG ATG AAG C ^ GAT CTT 
His Aia lie Leu 3 in Ser Leu Val His Leu Met Lvs Pro Asp V,C Val 
345 350 

CCC AAG GCA TGG TGT GCA CCC ACC AAA CTG AIT GCC AGC TCT G^G P~3 
Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val L e - 

3bu 365 370 " 375 

TAG TAT GAC AGC AGC AAC AAT GTC ATC CTG CGT AAA CA~ CGT AAC ATG 
Tyr Tyr Asp Ser Ser Asn Asn Val He Leu Arg Lys His Arg Asn Me^ 

380 3 8 E 39 (■ , 

GTG GTC AAG GCC TGT GGC TGC CA3 TGAGGCCCCG C CGA 3 CATC C 7 3CT1GV1 
Val Val Lys Ala Cys Gly Cys His 
3 75 



1217 



12 6 5 



,31'- 



ACCTTACCAT CTGGCCGGGC CCCTCTCCAG AGG CAG AAA 3 CCTTCTATGT TAT CAT AG CT 
CAGACAGGGG CAATGGGAGG CCCTTCACTT CCCCTGGCCA CTTCCTGCTA AAATTCTGGT 
CTTTCCCAGT TCCTCTGTCC TTCATGGGGT TTCGGGGCTA TCACCCCGCC CTCTCCATCC 14 99 



1379 
14 3 9 
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TCTTACCCCA AGCATAGACT GAATGCACAC AGCATCCCAG AGCTATGCTA ACTGA3AGGT : 559 

CTGGGGTCAG CACTGAAG3C C3ACATGAG3 AAGACTGATC CTTGGCCATC CTCAG 7CCAC 1619 

AATGGCAAAT TiTGGATG3T :TAAGAAG 3 : CCTGGAATTC T AAA C TAG AT GATCT3GGCT 16 7;, 

CTCTGCACCA TTCATTGTGG CAGTT 3GGAC ATTTTTAGGT ATAACAGACA CATACACTTA 1739 

GA-CAATGCA TCGCTGTACT CCCTGAAATC AGAGCTAG7T TGTTAGAAAA AG AAT GAG AG 17.9 

GCAGGTATAG CGJTGCATGT CATTAATCL: AGCGCTAAAG AGACAGAGAC AGGAGAATCT 185 9 

GTGTGAGTTC AAGGGGACAT AGAAAGAG CC TGTGTGGGGA GCAGGAAAAA AAAAAAAAAC 1919 
GGAATTC 

[2: INFORMATION FOF: SE.) ID UO : 2 2: : 

M) SFCUENCE CHARACTERISTICS: 

A) LENGTH: 3 99 ot-;o acids 
E) TYPE; amino^ocid 

Cii; MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Met Ala Met Arg Pro Giy Fro Leu Trp Leu Leu Glv Leu Ala Leu Cvs 
1 5 10 15 

Ala Leu Gly Gly Gly His Gly Pro Arg Pro Pro His Thr "Vs Pro Gin 
2 0 25 '"30 

Arg Arg Leu Gly Ala Arg Glu Arg Arg Asp Met Gin Arg Glu lie Leu 
3 5 4Q 



4 5 



Ala Val Leu Gly Leu Pro Gly Arg Pro Arg Pro Arg Ala Gin Pro Ala 
50 55 60 

Ala Ala Arg Gin Pro Ala Ser Ala Pro Leu Phe Met Leu Asp Leu Tvr 
65 ^ 75 so 

His Ala Met Thr Asp Asp Asp Asp Gly Gly Pro Pro Gin Ala His L^u 
85 90 95 

Gly Arg Ala Asp Leu Val Met Ser Phe Val Asn Met Val Glu Arg As^ 
100 105 no 

Arg Thr Leu Gly Tyr Gin Glu Pro His Trp Lys Glu Phe His Phe Aso 
115 120 125 

Leu Thr Gin lie Pro Ala Gly Glu Ala Val Thr Ala Ala Glu Phe Arg 
130 135 140 

He Tyr Lys Glu Pro Ser Thr His Pro Leu Asn Thr Thr Leu His II- 

145 15 0 155 i £ o 

Ser Met Phe Glu Val Val Gin Glu His Ser Asn Arg Glu Ser Asp Leu 
165 170 175 

Phe Phe Leu Asp Leu Gin Thr Leu Arg Ser Gly Asp Glu Gly Trp Leu 



WO 98/27995 



PCT7US97/23611 



- 75 - 



180 ier> 190 

Vai LeU A ^ Ile Thr A:s ^ Ser Asp A: 9 Trp Leu Leu Asn Has His 

J ' 2 0 0 2 0 b 

Lys Asp Leu Gly Leu Arg Leu Tyr v ai Glu Thr Aia AsD G: His ^ 
210 215 2 20 

Met Asp Pre Gly Leu Ala Gly Leu Leu Giy Arg Gin Ala Pro A-g 

230 235 " 240 

Arg Gin Pro Phe Met Vai Thr Phe Phe Arg Ala S-r G^ S — ^ V -I 
245 250 255 

Arg Ala Pro Arg Ala Ala Arg Pro Leu Lys Arg Arg Gin Pro Lvs Lvs 
' " 0 r > 27 0 

Thr Asn Glu L^u Pro H J « Pr- Act, t — 

n — At.ii ry^ ^eu r-ro G.y lie ?ne Asp Asp 

- 7 ~> 280 2 05 ^ 

Gly ^ G1 V Ser Ar 9 Gly Arg Giu Vai Cys Arg Ara His Glu Leu 

Y?; Ser Phe Ar - As ? Le - ^? Leu Asp Trp Vai Ile Ala Pro Gin 

— J z v 

Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cvs Ala Phe ?r- Le- 
225 330 ' 335 

Ser Cys Met Asn Ala Thr Asn His Ala lie Leu Gin Ser Leu Vai Hi- 

34 0 345. 350 

Leu Met Lys Pro Asp Vai Vai Pro Lys Ala Cvs Cys Ala Pro Thr La- 
355 360 3^5 

Leu Ser Ala Thr Ser Vai Leu Tyr Tyr Asp Ser Ser Asn Asn Vai Ile 
370 375 3bo 

Leu Arg Lys His Arg Asn Met Vai Veil Lys Ala Cys Gly Cys His 
365 390 395 

(2) INFORMATION FOR SEQ ID NO:23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1368 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION : 1 . . 13 6 8 

(D) OTHER INFORMATION: /label- "60A" 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 3 : 

ATG TCG GGA CTG CGA AAC ACC TCG GAG GCC GTT GCA GTG Htp GCC T— 

Met Ser Gly Leu Arg Asn Thr Ser Glu Ala Vai Ala Vai Leu Ala Ser 

1 5 io 15 
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CTG GGA CTC GGA ATG GTT CTG CTC ATG TTC GTG GCG Arr a -<q c -.-~ 
Leu Gly leu Giy Met: Val Leu Leu Met Phe Val Ala Thr Tnr pG ^G 

2U ;. 5 , Q 

gcc gtt gag gcc acc :ag tgg ggg att tag ata gac aac g : C aag 

Ala /.al G..u A. a Thr Gin Ser Gly i: e Tyr He Asp Asr. G.y i,r S .^v 



: Av,A GTG CTG A::C GAG GAC GAC AAG CTG GAC G7T 

Th ; lle Me - " iS Arg val Leu Ser Glu a,*d Aec- Lvs L-u A-,p - : 

TGG TAG GAG ATG GTG GAG TT 2 GTG GGC ATG GCC GAA CJG .T 3 a,v: 

Ser Tyr G!u lie Leu GIu Phe Leu Glv He A- a Glu A** 3 T'r 

c ' 5 7 & ' -5 ' " AO 

CTG AGG AGC GAC GAG TTG TGG CTG AGG AAG T 'G gct <'-. '>'• A!- 1 ™^ 

-.eu Ser Ser His Gin Lej Ser Leu Arg Lys Scr Ala P: c Lvi H.e Gu 



8 5 

~ y ■ j 



< TTG GAC GTC -AC CAC CGC ACC AC 3 GC3 GAG GAG GGT < C a.".- G AT :7-1 

- eu Asp v * al T V r Hl3 ^"9 lie Thr A.a Glu Glu Gly Leu Ser Asp Gin 
* 0 'J - - - 



14 4 



; 8B 



GAT GAG GAG GAG GAG TAG GAA GG 1 GG 2 GAT CC3 TGG AGC J AG 3 AGC CCZ 384 
A&p bin Asp Asp Asp Tyr Glu Arq Giy His Ai a Ser Ara Aro c- r AT 
-1- 12 0 



GAC 2TC GAG GAG GAT CI-C2 GGC GAG GAG CAC, AAG AA " T^C AT ^r: 
Asp Leu Glu Glu Asp Glu Gly Glu Gin Gin Lys Asn Phe 11- tV- 

130 13S !40 ' 

CTG GAC AAG GGG GCC ATC GAC GAG AGC GAC ATC AT" ATG A'" " TT'" CTG 
Leu Asp Lys Arg Ala lie Asp Glu Ser Asp lie lle M^-r Th- Phe L-u 
145 150 155 * " x^o 

AAC AAG CGC CAC CAC AAT GTG GAG GAA CTG CGT CAC GAG CA^ GGr ^T 
Asn Lys Arg His His Asn Val Asp Glu Leu Arg H.;s Glu His Glv Arg 
l6 ~ 170 175 

CGC CTG TGG TTC GAC GTC TCC AAC GTG CCC AA 2 GAC AAC TA ' CTG GT 
Arg Leu Trp Phe Asp Val Ser Asn Val Pro Asn Asp Asn Tyr Leu Va 1 
18 ° 185 if,.- 

ATG GCC GAG CTG CGC ATC TAT CAG AAC GCC AAC GAG GGC AAG TGG TG 
Met Ala Glu Leu Arg I - Tyr Gin Asn Ala Asn Glu Gly Ly* Tro Tu 
195 200 205 

AT GCC AAC AGG GAG TTC ACC ATC AGG GTA TAG GCC ATT GGC AC 1 '*' GG 6^ 
Thr Ala Asn Arg Glu Phe Thr He Thr Val Tvr Ala II- Glv Tir GT 
210 215 - 220 ' ~ ' 2 

ACC CTG GG1 CAG CAC AC 2 ATG GAG C : 3 CTG TT' TGG GTG AA( 1 AT A" 
Tnr Leu Gly Gin His Thr Me: Glu Pro Leu Scr S-r Val A=5n Th- T- 
225 230 23:, J 240 

GGG GAC TAG GTG GGC TT TTG GAG CTC AAC GTG AC C GAG GGC CTG CA^ 
Gly Asp Tyr Val Gly Trp Leu Glu Leu Asn Val Thr Glu Gly Leu H.s 
245 250 255 

GAG TGG CTG GTC AAG TGG AAG GAC AAT CAT GGC ATC TA^ ATT GGA GGA 816 
Glu Trp Leu Val Lys Ser Lys Asp Asn His Gly He Tyr He Gly Ala 



432 



490 



528 



576 



624 



72 0 
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cac g::t gtc aac cga 333 gac cgg gas gtg aag gtg gac gac a~i 

H.ls Ala Val Asn Arq Pro Asp Ar 3 G,u Va I Lys Leu A- p Asp li^ Ci\ 

- ? 7 5 2 3 0 e 5 

CTG ATC CAC 3 : C AAG 3T3 GAC GA : 'JA] TTC 3AC CCC TTC AT 3 AT ' 



7C 

3GA 8 6 4 



^ His A: g Lys Val Asp Asp G.u Phe Gin Pro Phe Met 



3 0 



:le G I y 



^ - -'CrC GGA CGG GAG GTG AT: AA 3 GCG ACG G :C CAT AGG AGP r^r 

?he Ar '3 '- ; -V Pr ^ '-l-i -eu He Lys Ala Thr Ala His ^e- S»r- F ^ 

305 -° :«15 ^ ^" 320 

CAC AC- 3 AGG AAG CGA AGG GCG AGG CAT CCA CGC AAG CGC AAG AAG ~CG 

His Ar ? Ser Lys Arg Se:: Ala Ser H:s Pro Aig Lvs Ar j Pvs Lvs S->- 

325 33 0 "'335 



AGC TG CAG A3 G CAG ACC CTG TAG ATA GAG TT : AAG GA V CTG GGC TGG 
Ser Cys Gin Met. GJn Thr leu Tyr Asp Phe Lys Asd Leu Gly Tro 

3 C >^ 36 0 

CAT GAG T3G ATC ATC GCA CCA GAG GGC TAT GGC GCG TTC TAG TGC AG'" 
His Asr- Trp lie He Ala fro Gio GH- Tyr GIv A "I m \ Pne Tvr Cys <ie^ 
3 7:- 375 380 

GG3 G A- '. : TGC AAT TTC GCG CTC AAT GCG CAC ATG AAG GGC AGG AAG CAT 

Giy GH Cys Asn Phe Ire- Leu Asr. A.u His .Yet Asn Ala Thr Asn His 

385 390 395 

GCG ATC GTC CAG ACC CTG GT 3 CAC CTG CTG GAG CCC AAG- AAG GTG CC3 

Ala He Val Gin Thr Leu Val His Lej Leu Glu Pro Lys Lys Val Pr'i 

4 0:3 4 10 4 15 

AAG CC-' TGC TGC GCT CGG AGG AGG CTG GGA GGC CTA GGC GTT CTG TA 
Lys Pri. Cys Cys Ala Pre Tnr Arg Leu Gly Ala Leu Pre- Val Leu Tyr 

42= 430 

CAG CTG AAC GAG GAG AAT GTG AAG GTG AAA AAG TAT AGA AAC ATG ATT 
His Leu Asn Asp Glu Asn Val Aan Leu Lys Lys Tyr Arg Asn Met He 
435 440 445 

GTG AAA TGC TGG GGG TGC CAT TGA ' 
Val Lys Ser Cys Gly Cys His 
450 455 

(2) INFORMATION FOR SEQ ID NO: 24: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 55 amino acids 
(B> TYPE: amino acid 
(IC TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION: SE2 ID NO:24: 
Met Ser Gly Leu Arg Asn Thr Ser Glu Ala Val Ala Val Leu Ala Ser 



10 08 



GTC TGG CCC AAC AAC GTG GCG CTG CTG GAA CC 3 AT GA J A3C AOG CGC 10 
Va l ber Pro Asn Asn Va I Pre; Leu he i Giu Fro Met 01. i Ssr Thr Ar :: 



12 0 0 



1248 



1296 



13 44 



1368 
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1 5 10 15 

Leu Giy Leu Gly y,ev Val Leu Leu Met Phe Vcl Ala Thr Thr Pro Pro- 
Ala Val Glu Ala Thr Gin Ser Gly lie Tyr Tie Asp Asp. Gly Lys 

Gin Thr He Met His Arg Val Leu Ser Glu Asp Asp Lys Leu Asp Val 

b0 55 »; 0 

Ser Tyr Glu He Leu Glu Phe Leu Gly lie Ala Glu Arc Pro ~ur Hi = 

6 ^ 7 - - 

1 J ! - 8 0 

Leu Ser Ser His Gin Le:; Ser Leu Arg Lys Ser Ala Pre Lys Phe Lei: 

Leu Asp Val Tyr His Arg lie Thr Ala Glu Glu Gly Leu Ser A^p G^. 
:00 105 no 

Asp Glu Asp Asp Asp Tyr Glu Arg Gly His Arc Ser Arg Ar 3 Ser AL : 
11d 120 ~ 125 

Asp Leu Glu Glu Asp Glu Gly Glu Gin Gin Lvs Asn Phe II- Thr Aso 
1 3 C 135 ' 1 4 0 

Leu Asp Lys Arg Ala He Asp Glu Ser Asd He He Me- Th- Pne L ^., 
145 150 155 * ie5 

Asn Lys Arg His His Asn Val Asp Glu Leu Arg His Hu His Gly Arg 
165 170 175 

Arg Leu Trp Phe Asp Val Ser Asn Val Pro Asn Asp Asn Tyr Leu Val 
1 S 0 13 5 190 

Met Ala Glu Leu Arg lie Tyr Gin Asn Ala Asn Glu Glv Lys Trp L-u 
195 200 205 

Thr Ala Asn Arg Glu Phe Thr lie Thr Val Tyr Ala He Gly Thr Glv 
210 215 220 

Thr Leu Gly Gin His Thr Met Glu Pro Leu Ser Ser Val Asn Hr Thr 
225 230 235 " 240 

Gly Asp Tyr Val Gly Trp Leu Glu Leu Asn Val Thr Glu Gly Leu His 
245 250 255 

Glu Trp Leu Val Lys Ser Lys Asp Asn His Gly lie Tyr lie Gly Ala 

260 265 270 

His Ala Val Asn Arg Pro Asp Arg Glu Val Lys Leu Asp Asp lie Glv 
275 280 285 

Leu lie His Arg Lys Val Asp Asp Glu Phe Gin Pro Phe Mpt He GH 
2 9 ° 2 95 3 0 0 

Phe Phe Arg Gly Pro Glu Leu lie Lys Ala Thr Ala His Ser Ser His 
3 °5 310 3H 320 

His Arg Ser Lys Arg Ser Ala Ser His Pro Arc Lys Arg Lys Lys Ser 
325 330 ~ 335 

Val Ser Pro Asn Asn Val Pro Leu Leu Glu Pro Met Glu Ser Thr Arg 
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0 4 :) 

Ser Cys Gin Met 
355 

His Asp Trp IU 
370 

Gly Giu Cys Asn 
38 5 

Ala lie Val Oin 



Lys Pro Cys Cys 
42.0 

His Leu Asn Asp 
4 3 5 

Val Lys Ser Cvo 
4b' C 



Gin Thr Leu Tyr 

360 

lie Ala Pre Glu 
3 75 

Phe Pro Leu Asn 
3 9 0 

Thr Leu Val His 
4 0 5 

Ala Pro Thr Arg 

Giu Asn Val Asn 
4 4 0 

Gly Cys His 
4 55 



34 5 

lie Asp Phe Lys 

Gly Tyr Gly Ala 
3 8 0 

Ala His Met Asn 

Leu Leu Glu Pro 
4 10 

Leu Gly a: a Leu 
4 2 5 

Leu Lys Lys Tyr 



350 

Asd Leu Gly Trr 
3 6 5 

Piie Tyr Cys Ser 



Ala Thr Asn His 

4 :o 

Lys Lys Val Pro 
415 

Pro Val Leu Tvr 
4 i 0 

Arg Asn Met lie 
4 4 5 



INFORMATION FOR SEQ ID NO:25: 

i ) SEQUE N :e CHARACTERISTICS : 

(A) LENGTH: 1674 base pairs 
(0) TYPE: nucleic acid 
(0) STRANDEDNESS : single 
(L) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



{ ix) FEATURE : 

(A) NAME/KEY : CDS 

(E ) LOCATION : 69 . . 1268 

(D) OTHER INFORMATION: /note= ":nOP3-PP" 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 
GGATCCGCGG CGCTGTCCCA TCCTTGTCGT CGAGGCGTCG CTGGATGCGA GTCCGCTAAA 6 0 

CGTCCGAG ATG GOT GCG CGT CCG GGA CTC CTA TGG CTA CTG GGC CT G G ^T no 
Met: Ala Ala Arg Pro Gly Leu Leu Trp Leu Leu Gly L-u Ala 
1 5 10 

CTG TGC GTG TTG GGC GGC GGT CAC CTC TIG OAT 3CC COG CAC GT^ TTT 158 
Leu Cys Val Leu Gly Gly Gly His Leu Ser His Pro Pro His Val Ph- 
15 2 0 25 ' 30 

CCC CAG CGT CGA CTA GGA GTA OGC 3AG CCC COO GAC ATG CAG CGC GA0 2 06 

Pro ^ln Arg Arg Leu Gly Val Arg Glu Pro Arg Asp Me: Gin Arg Giu 
35 40 45 

ATT CGG GAG GTG CTG GCG CTA GCC GGG CGG CCC CGA TCC CGA GCA CCG 2^4 
He Arg Glu Val Leu Gly Leu Ala Gly Arg Pro Arg Ser Arg Ala --^o 
50 55 60 

GTC GGG GCT GCC CAG CAG CCA GCG TCT GCG CCC CTC TTT ATG TTG G AC 3 02 

Val Gly Ala Ala Gin Gin Pro Ala Ser Ala Pro Leu Phe Met Leu Asp 
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7 5 



TTG TAC CGT GIG ATG AGG GAT GAG AGT GGC GGT GGG 
Leu Tyr Arg Ala Met Thr Asp Asp Ser Gly Gly Gly 
£■3 8 5 c. o 



:ac ttg lag cgt 



GTG 



ATG AGG TTT GTC 



His Leu Asp Arg Ala Asp Leu lie Met S-r Phe Va 

10 0 



AGG CGG GAG 
Tnr Pro Gin 



AAC ATA GTG 
Asn lie Val 



GAA 
-■ - n 



GG: GAG CGT AGC GTG 
Arg Asp Arg Thr Leu 
115 



GGG TAG GAG GAG GGA GAG TG( 
'--V Tyr G_n Gl j Pro His Trj 
12 0 



TTT GAG GTA AGC GAG ATG GGT GGT GGG GAG G r "T GTG 
Phe Asp Leu Thr Gin lie Pro Ala Glv Gj Ala Val 

135 



TTC CGG AT 
Phe Ar ^ 1 1 



TAC AAA GAA CGG AGT ACC JAG GGG GTC 
Tyr Lys 3m Pro Per Tnr PL s P. c Leu 

I 5 0 



AAG GAA TTC 
Lys Glu Pre 

125 

AGA GGT GGT 
Thr Ala Ala 
1 4 0 

AAC AGA AGC 
Asn Tnr Thr 



' . 1 : ■ 



;:a;; atg agg atg ttc gaa gtg gtc gaa gag gag 



r.is lie S e r 
16 0 



Met Phe Glu Val Val Gin G] i H.s Ser 



It 5 



170 



GAG TTG TTC TTT TTG GAT CTT 1AG AGG GTG CGA LIT 
Asr Leu I he Phe Leu Asp Leu Gin Thr Leu Arg Se- 

TGG GTG GTG GTG GAG ATG AGA GGA ICC AGT GAG C-A 
Trt Leu Val Leu Asp lie Thr Ala Ala Per Asp Arg 

15^ 2 00 

GAT GAG AAG GAG GTA GGA CTC CGG 1TC TAT GTG GAA 
His His Lys Asp Leu Gly Leu Arg Leu Tyr Val G>u 
210 " 215 

GAG AGC ATA GAT GGT GGG CTA GOT -GGT CTG CTT GGA 
His Ser Pie Asp Pro Gly Leu Ala Gly Leu Leu Gly 
225 -30 

GGC TCG AGA CAG CGT TTG ATG GTT GGT TTC TTG AGG 
Arg Ser Arg Gin Pro Phe Met Val Gly Phe Phe Arg 
240 245 250 

GGT GTG CGG GGG CGT CGA ACA GGA AGA CCA CTG AAG 
Pro Val Arg Ala Pro Arg Thr Ala Arg Pro L-u Lvs 
255 260 265 

AAT GAA ATG AAG CAG CTG CGG CAG TCG AAC AAA CAG 
Asn Gin lie Asn Gin Leu Pro His Ser Asn Lys His 
275 230 

GAT GAT GGG CAG GGT TCT CAG GGG AGA GAA GTT TGC 
Asp Asp Gly His Gly Ser His Gly Arg Glu Val Cys 
290 295 

CTC TAT GTG AGG TTC CGT GAG CTT GGG TGG CT3 GA^ 
Leu Tyr Val Ser Pne Arg Asp Leu Giv Trr Lej Asp 
305 310 

CCG GAG GGC TAC TGC GCG TAT TAC TGT GGT G33 GAG 



AAG AGG GAG 
Asn Arg Glu 



-• • j JAG GAG 
Gly Aso Glu 



Trp Leu Leu 
2C5 

AGC GAG GAT 
Thr Glu Asp 
2 2 0 

GGA GAA G2A 
Arg Gin Ala 
23 5 

GGC AAC CAG 
Ala Asn Gin 



Glv 



A 3 n 



Glv 



A 3T 
Ser 



AAG AAG CAG 
Lys Lys Gin 



GTA GGA ATC 
Leu Gly He 
285 

CGG AGG CAT 
Arg Arg His 
5 0 0 

TGT GTG ATT 
Ser Val lie 
3 15 



GTA 

Leu 
2 70 

GTT 
Leu 



( .:7jHV:j 

Glu 



Ala 



350 



3 9 8 



4 4 6 



■42 



6 3- 



734 



762 



8 3 [J 



878 



926 



TGG ATI TAC G 3 A 



io: 



10 7 0 
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Pro Gin Gly Tyr Ser Ala Tyr Tvr Cys Ala Glv Glu Cys II- t>t P — 

37 0 3:-. - 330 

CTG AAC TCC TGT ATG AAC TCC ACC AAC CAC GCC ACT ATG PAG GCC CTG 

Leu A£: " Sei C V 3 Met Asn Ser Thr Asn His Ala Thr Me- Gin Ala L^u 

3 3 5 340 



.3 'I 



GTA CAT CTG ATG AAG CCA J AT ATC ATC CCC 7-AG GTG TGO T^ GTG <V"- 
VH His Leu Met Lys Pro Asp lie He Pro Lvs Va 1 Cys Cvs Yal ^ ' 
- 5 3 6 C 3£5 

ACT GAG CTG ACT GCC ATT TCT CTG CTC TAG TAT GAT AGA AAC AAT 7^T 
Thr JC u ^er Ala He Ser Leu Leu Tyr Tyr Asp Arq Asn Asn 7>sr 

j7C 375 " 380 

GTC ATC CTG CCC AG 7 GAG CGC AAC ATG GTA GTC CAG GCC TG- GGC -r;r 
Vai He Leu Arg Arg Glu Arg Asn Met, Val Val Gin Ala Cys Glv Cv^ 
3 3b 390 3 o r ; ^ J 

CAC TGAGTCCCTG CCCAACAGCC TGCTGCCATC C3ATCTATCT AGTCAGGCCT 
H j s 

4 0 1 

CTITTCIAAG GCAGGAAACC AACAAAGAGG GAA^GCAGTG CTTTCAACTC C ATG 1 C C A LA 

TT C A CAG TCT T3 3 7CCTCTC TGTTCTTTTT GCCAAGGCTG AG-AACATGGT < 7 C TAG T 1' AT A 

ACCCTGGTGA C7T7AGTAGC CCGATCTCTC ATCTCCCCAA A7T7C7CAAT G CAG C CAG GG 

GCATCTATCT CCTTTG 3 GAT TGGGCACA3A AGTCCAATTT AC 3AACTTAT TCATGACTCA 

CTACTGGCCC AG 7CTGGACT TGAACCTGGA ACACAGGGTA GAGCTCAGGC TCTTCAGTAT 

C CAT CAG AAG ATTTAGGTGT GTGCAGACAT GACCACACTC CCCCTAGCAC TCCATAGCC 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

;A) LENGTH: 3 99 amino acids 
•R) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Met Ala Ala Arg Pro Gly Leu Leu Trp Leu Leu Gly Leu Ala Leu Cvs 

1 5 10 ie, 

Val Leu Gly Gly Gly His Leu Ser His Pro Pro His Val Phe Pro Gin 
2 <> 25 30 

Arg Arg Leu Gly Val Arg Glu Pro Arg Asp Met Gin Arg Glu He Arg 
3 5 40 4c 

Glu Val Leu Gly Leu Ala Gly Arg Pro Arg Ser Arq Ala Pro Val Gly 

5 0 5 5 go 

Ala Ala Gin Gin Pre. Ala Ser Ala Pro Leu Fhe Met Leu Asp Leu Tyr 



6t> 70 iz 



8 0 



lllh 



1 1 6 t 



12 6 2 



1375 

14 95 
1555 
1615 
16 74 



Arg Ala Met Thr Asp Asp. Ser Gly Gly Gly Thr Pro Gin Pro His Lt>u 
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85 



9 0 



Asp Arg Ala Asp Leu He Met Ser Phe Val Asn He Val Glu Arq Aso 
100 105 Ii0 

Arg Thr Leu Gly Tyr Gin Glu Pro His Trp Lys Glu Phe His Phe Asp 
±x ~ 120 125 

LeU Gln Ile Prc Ala Gly Glu Ala Val Thr Ala Ala Glu Phe A> q 

130 i35 14 0 ' 

;}f ^ r Ly£ 31u Pro Ser Thr His Pro Leu Asn Thr Thr Leu His He 
H 5 -50 -, ^ - 

Iod iGO 

Ser Met Phe Hu Val Val Gin Glu His Ser Asn Arq Glu Ser Asn I-u 
165 170 " 1 Vcv 



Phe Pne Leu As P Leu Gin Thr Leu Arg Ser Gly Aso Glu Sly H~r; 



1 ^ C 



Val Leu Asp He Thr Ala Ala Ser Asp Arg Trp Leu Leu Asn His H ' « 
195 200 205 

hys Asp Leu Gly Leu Arg Leu Tyr Val Glu Thr Glu Asp Giv His 
^ 215 220 

lie Asp Pro Gly Leu Ala Gly Leu Leu Gly Arg Gin Ala Pro Arg Ser 
^ 5 230 235 ' 2 40 

Arg Gin Pro Phe Met Val Gly Phe Pne Arg Ala Asn Gin Ser Pro Val 
245 250 255 

Arg Ala Pro Arg Thr Ala Arg Pru Leu Lys Lys Lys Gin L-u Asn Gh 
2 6 0 2 6 5 2 7 0 

He Asn Gin Leu Pro His Ser Asn Lys His Leu Gly He Leu Asp Asp 
275 280 285 

Gly His Gly Ser His Gly Arg Glu Val Cys Arg Arq His Glu Leu Tvr 
290 295 300 

Val Ser Phe Arg Asp Leu Gly Trp Leu Asp Ser Val lie Ala Pro Gin 
3 ° D 310 315 320 

Gly Tyr Ser Ala Tyr Tyr Cys Ala Gly Glu Cys Ile Tvr Pro Leu Asn 
325 330 335 

Ser Cys Met Asn Ser Thr Asn His Ala Thr Met Gin Ala Leu Val His 
340 345 350 

Leu Met Lys Pro Asp He He Pro Lys Val Cys Cys Val Pro Thr Glu 
355 360 365 

Leu Ser Ala He Ser Leu Leu Tyr Tyr Asp Arg Asn Asn Asn Val Ile 
370 375 38O 

Leu Arg Arg Glu Arg Asn Met Val Val Gin Ala Cvs Gly Cys His 
385 390 395 ' 



(2) INFORMATION FOR SEQ ID NO: 27: 
(i) SEQUENCE CHARACTERISTICS : 
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(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

fC> STRANDEDNESS: single 

:C) TOPOLOGY: linear 

(iii MOLECULE TYFE: protein 

fix) FEATURE: 

(A; N.W/KEY: Prcteiri 
;B) LOCATION : 1 . . 104 

(O 1 OTHER INFORMATION : /note= "BMP3" 
ixi) SEQUENCE LESCRI PTION : SEQ ID NO: 27: 

Cys Ala Arq Arg Tyr Leu Lys Val Asp Phe Ala Asc lie Gly Trp Ser 
1 " 10 



Glu Trp lie lie Ser Pro Lys Ser Phe Asp Ala Tyr Tyr Cys Ser 



G ^ v 



30 



Ala Cys Gin Phe Pro Met Pro Lys Ser Leu Lvs Pro Ser Asn His A" a 
3 => 4 0 45 

Thr lie Gin Ser lie Val Ala Arq Ala Val Gly Val Val Pro 1^ 

50 55 60 

Glu Prc C ^ s C V S Val Pro Glu Lys Met Ser Ser Leu Ser lie Leu 
65 70 75 8C 

Phe Phe Asp Glu Asn Lys Asn Val Val Leu Lys Val Tyr Pro Asn Met 
85 go 95 

Thr Val Glu Ser Cys Ala Cvs Arg 
100 

(2) INFORMATION FOR SEQ- ID NO;28: 

(i.) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 102 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 

vvi) ORIGINAL SOURCE: 

(A) ORGANISM: HOMO SAPIENS 

( ix) FEATURE : 

(A) NAME/KEY: Protein 

(B) LOCATION: 1 . . 102 

<D) OTHER INFORMATION: /note- " BMP5 " 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 
Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp Gin 



1 



10 



Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala Phe Tvr Cys Asp Gly 
20 25 - 30 
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G1U Cys ?he Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala 

3 - 4 C 45 

Ile ^ = 31n Thr ^ eu Val His Leu Met Phe Pro Asp His Val 



Pro Lys 



Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala lie Ser Val Leu Ty>- ^ 

70 7 5 6C 

Asp Asp Ser Ser Asn Val lie Leu Lys Lys Tyr Ara Asn Me- Val Va' 

Arg Ser Cys Gly lys His 
10 0 

(2) INFORMATION FOR SLQ IT NO : 2 9 : 

: i ) SEQUENCE CHARACTERISTICS ■ 

(A; LENGTH: 1 T2 ami n o "ac 1 ds 
(a; TYPE: ammo acid 
(C: STRAND SDN ESS : single 
\ D ; TO POL OG Y : linear 

(ii) MOLECULE TYPE: protein 

( v i ) OR I G I NAL SOURCE : 

(A; ORGANISM: KOMCi SAPIENS 

( ix) FEATURE : 

(A) NAME /KEY : Protein 

(B) LOCATION: 1 . . 102 

(LO OTHER INFORMATION: /note- " BMP 6 " 
(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 29: 

Cys Arg Lys His Glu Leu Tyr Val Ser Phe Gin Asp Leu Glv Trp Gin 
1 5 10 is 

Asp Trp He He Ala Pro Lys Gly Tyr Ala Ala Asn Tvr Cys Asp Gly 
20 25 30 

Glu Cys Ser Phe Pre Leu Asn Ala His Met Asn Ala Thr Asn His Ala 
35 4C 45 

lie Val Gin Thr Leu Val His Leu Met Asn Pro Glu Tyr Val Pro Lys 
50 55 60 

Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Ph~ 
65 7 ° 75 8( f 

Asp Asp Asn Ser Asn Val lie Leu Lys Lys Tyr Arg Trp Met Val Val 

90 95 

Arg Ala Cys Gly Cys His 

100 

(2) INFORMATION FC R SEQ ID NO : 3 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1247 base pairs 

(B) TYPE: nucleic acid 
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<C) STRAND EDNESS : sir.ale 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

( A ) PR GAN ISM: HOMO SAP I ENS 
(?) TISSUE TYPE: BRAIN 

Ox) FEATURE : 

(A- NAME /KEY: CE S 

GO LOCATION: 3 4 . . 1 1 3 9 

C:: OTHER INFORKATI IN : /product = "GDF-1" 
/not-:= "GDF- I ODNA" 



(xi) SE QUE IT- IE DESCRIPTION: GEO ID NO: 30: 
GGGGACACCG G :CCCGCCCT CAGCCCACTG GTCPC3G3CO GCCG C3GACC CTGCGCA 

TGTGGTCATO ( : COTGGGAGG AAG ATG GGA GO '. : ' I I- GAG GAA GGT COG TGG 

Met P: Pro Pro Gin Glr Glv Pro Gvs 
1 5 

GGG GAG CAG CTC CTC CTG OTP CTG GOG GTG C^G OTG rc~ --~ G 
Gly His His Leu Leu >j Leu Leu Ala Leu LeJ Leu Pro Ser Leu Pr 
10 15 : - 



GTG ACG GGG GCC CCC GTG CCC COA GGC GGA GC'l GCC G n C — G CT<- C^: 
Leu Thr Arg Ala Pro Va 1 fro Pi o Gly Pro Ala Ala Ala Leu Leu Gin 

35 40 



CTA GGA GTG GGG GAT GAG CCC GAG GGT GCG CCC AGG PTC CGG cr G 

Ala Leu Gly Leu Arg Asp Glu Pro Gin Gly Ala Pro Arg Leu Arq Pr- 

45 53 55 

GTT CCC CCG GTC ATG TGG CGG CTG TTT CGA CG : CGG GAG GCG GAG GAG 

Val Fro Pro val Met Trp Arg Leu Phe Arg Aro; Arg Asp Pro Gin Glu 

^' 6 5 70 

ACC AGG TCT GGC TGG CGG CGG AGG TGI CCA GGG GTC a— rT G GAA r C - 

Thr Arg Ser Gly Ser Arg Arg Thr Ser 1 ro Gly Val Thr Leu Gin ^ 

75 8 0 «= 



3 06 



254 



301 



3 5 0 



r,1: 2 ?r ? CT " GGG GTC GCC GGA AAC ATC GTG GGC CAC ATG 3 98 

Oy^ His Val Glu Glu Leu Gly Val Ala Gly Asr: lie Val Arg His 11* 

90 9 * 100 -05 

CGG GAG CGC GGT GCG CCG AGG CGG GCC TGG GAG GGT CTC TGG GCC GCG 446 

Pro Asp Arg oly Ala Pro Thr Arg Ala Ser Glu Pro Val Ser Ala Ala 

110 H5 120 

GG3 CAT TGC OCT GAG TGG AGA GTG GTC TTC GAG GTG TCI GOT GTG GAA 4 94 

G,y His Cys Pro Glu Trp Thr Val Val Phe Asr Leu Ser Ala Val G Hi 

125 13 0 135 

CGI GGT GAG CGC GGG AG : CGG GG'I GGG CTG GAG GTG CGT TTC GCG GCG 5 4 '? 

Pro Ala Glu Arg Pro Ser Arg Ala Arg Leu Glu Leu Aiu Phe Ala Ala 

140 i 4s 150 

GGG GCG GCG GGA GGG COG GAG GGG GGC TGG GAG CTG AGG GTG GGG ^AA 

Ala Ala Ala Ala Ala Pro Glu Gly Gly Trp Glu Leu Ser Val Ala .V n 

15 5 16O — 



590 



16 5 
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G ? c ,: ^ G 33c GCG ^cg gac ccc ggg cog gtg otg otg c^- gag ^ 

-' ly :jin ^ y Ala G]y A1;i A3 P *'ro Gly Pro Val ..eu Leu Arq G'n 
- .<->j-j 1^5 



; jGG cog oca gtg ggg g:^g ga: 



ttg gtg g 

Levi Val Pro Ala Leu Giy Pro Pro Val Aro Aia 01 Leu Leu l v Va 

GGT TGG GGT GGG AAG GGG TGA TGG G " OG2 A^C (v- - 

Ala Trp A. a Arg Asn Ala Ser Tr P ?r;; Arg cy. r Leu Arg LeJ Ala Leu 

- { - ^ 110 p 1 

1 ," 1' 1 2 1"'" J : ' ' ' : : CC-O CTG G 1' '.' = iAG GGG 

nia iJtU A]C ? iro p — Ala Ala Gvs A_a Ara Leu Ala G u .\i ^ 

7 * 0 115 



TGG GT( 



3 ACC: GTG OA0 CC3 GGG 1TG TOO GAG 0GO ' P'TO ' 



Leu leu Le j Val Th: Leu Asp I ro Ar :r Lt 



u ..'y.-- Him Ir :. Lea A. la 
24 r 



gg ggg g :l : :; : gag gi gaa cco otg too ggg ggg ggg gg: ;gg ggg 

j t ^--i.o Asp Aia Glu Pro Val Leu Lv Glv Gly Pro Gly Glv 

2(0 265 



' c r: 



GGT TGT C "G GO' 1 GGG GGG GTG TAG GT 0 AGG TTC COO GAG GTG G^G ~G3 
Ala Cys Arg ALi Arg Ar ? Leu Tyr Val Ser P:.e Ara Glu Val G^ T — 
270 275 ' 1 ^ 



CAG OGC TGG GTG ATG GG 0 GGG GGG GGG TT 1 PP3 G- 
His Arg Trp Va 1 He Ala Pro Arq Glv Ph- L = a Air- As- Tv- '**~> 
2^ ~ 2 00 pc/ ~' 



:8C 

^ao ta : tg:: gag 97.; 



3GT :A: 



o 1 : j 



1 GGG GTG GIG GTG GGG GTG TC J GOG TGG GOG GGG ■"'GO COG 



Gly Gin Cys Ala Leu Pre Val Ala Leu £e*~ Gly s<=v 
300 3 05 



Gly Gly Pro Pra 
7 1 ^ 



CCCGGGCCCA ACAATAAATG G OGCGTGG 



(2) INFORMATION FOR SEQ ID NO : 3 1 : 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 72 amine, acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



10 2 2 



10"-' 0 



1 0 1 8 



GGG GTC AA1 CAG GGT GTG CTG COO GGG GTG ATG CAG GGG GGG GOO C-G 

Ala ueu Asn His Ala Val Leu Arg Ala Leu Met His Ala Ala Ala p-n 
315 320 325 

GGA GCC GCG GAG CTG COG TGC TGG GTG CCG GCG CGC CTO TGG G^G AT-" 

Gly Ala Ala Asp Leu Pr: Cys Cys Val Pro Ala Arg Leu Ser Pro He 
3 3 0 335 34Q 34 - 

TGC GTG GTG TTC TTT GAG AAG AGG GAG AAG GT 0 GTG CTG CGG GAG TAT i ] ^ 

Ser Val Leu Phe Phe Asp Asn Ser Asp Asn Val Val Leu Arg Gin Tvr 
350 355 3 GO' 

GAG GAC ATG GTG GTG GA 0 GAG TGG GGG TGG CG 0 TAAGCCG OGG CGGG : OAGGGA 

Glu Asp Met Val Val Asp Glu Cys Gly Cys Ara 
3 0 5 370 



1247 
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Hi) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ 10 NO : 3 1 : 

Met Pro Pro Pre Gin Gin Gly Pro Cys 31y His Kis Leu Leu Leu L^u 
1 5 10 15 

Leu Ala Leu Leu Leu Pro Ser Leu Pro Leu Thr Ara Ala p-o Val p— 
20 25 - "0 

Pro Gly Pro Ala Ala AJ a Leu L*u Gin Ala Leu Gly Leu Ara Aso G'u 
3^ 4 0 45 

Fro Gin Gly Al5 Pro Arg Leu Arg Pro Val Pro Pro val M<= ' T-o a — 

^ 55 t , 0 " 

Arg Arg Arg As P Pro Gin Glu Thr Ara Ser Gly Ser A-a Ara 

' " f 0 

Thr Ser Pro Gly Val Thr Leu G...n Pro Cys His Val GLu Glu Leu G y 

e r 



Leu 



Val Ala Gly Asn lie Val Arg K:s He Pro As P Ara Gly Ala Pro Tr.r 
100 105 " i 10 

Arg Ala Ser Glu Pro Val Ser A] a Ala Gly His Cys Pro Glu Tr P Thr 
115 1-0 125 

Val val Phe Asp Leu Ser Ala Val Glu Pro Ala Glu Arg Pio Ser Ara 
-3 0 135 140 

Ala Arg Leu Glu Leu Arg Phe Ala Ala Ala Ala Ala Ala Ala Pro Glu 
145 150 155 160 

Gly Gly Trp Glu Leu Ser Val Ala Gin Ala Gly Gin Gly Ala Gly Ala 

170 175 

Asp Pro Gly Pro Val Leu Leu Arg Gin Leu Val Pro Ala Leu Gly Pm 
180 165 19,) 

Pro Val Arg Ala Glu Leu Leu Gly Ala Ala Trp Ala Arg Asn Ala Se- 
195 200 ;;q5 

Trp Pro Arg Ser Leu Arg Leu Ala Leu Ala Leu Arg Pro Ara Ala Pro 
210 215 220 

Ala Ala Cys Ala Arg Leu Ala Glu Ala Ser Leu Leu Leu Val Thr Leu 
225 230 235 24; 

Asp Pre:. Arg Leu Cys His Pro Leu Ala Arq Pro Ara Arg Asp Ala G 1 : 
245 250 ~ 255 

Pro Val Leu Gly Gly Gly Pro Glv Gly Ala Cys Arg Ala Ara Arg L^ 
260 265 270 

Tyr Val Ser Phe Arg Glu Val Gly Trp His Arg Tro Val He Ala Pr~ 
275 280 285 

Arg Gly Phe Leu Ala Asn Tyr Cvs Gin Gly Gin Cys Ala Leu Prn Va ■ 
290 295 300 

Ala Leu Ser Gly Ser Gly Gly Pro Pro Ala Leu Asn His Ala Val Leu 
305 310 315 320 
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Arg Ala Leu Met His Ala Ala Ala 
325 

Oys Val Pro Al a Arg Leu Ser Pro 
34 0 

Ser Asp Asn Val Val Leu Arg Gin 
3 55 ~ 36 0 

Cys Glv Cvs Arc 

3 7C 



Pro Gly Ala Ala Asp Leu Pro Cys 
3 3 0 335 

lie Ser Val Leu Phe Phe Asd As^ 
345 350 

Tyr Glu Asp Met Val Val Asd Glu 
3 6 5 



